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1/ 



mW<D%m 2-T$;-\fis?u [3. 1. 0] ^**r>mm®- 

[wa i ] * [ i ] 

Hfci] 



- C 2 -ioT;u^--;^ C 2 -ioT;v^-;^ Kn^r v;vc 2 _io7;i/*;^ 

Ci_ioT*a*3/Ci_i 0 T/l/****^U X(i, **«^-Xtt7!y*JK^** 
U Yf±, T^i, -SR3, - S (O) n R5, -SCHR3 R 4 n _ S (0 ) n 
CHR3 R 4^ -NHCHR3r4 n _ n ( C HR3r4) ^ -NHCOR3, Xii- 
0C0R5 ^t R 3 ^y f R4(i(S[-X(» ; &oT, **HtfK C!_i 0 T 

1-7<?-)\,^ l-7m<D^n<y>W^T~W:&Zti?z~}-y 

Ci-ioT^n^rv^^ h V ^^n^^^&^J: f) Sf f^ 1 ~~ 51® 
1 - 7 i<^);> n y > tit ? tifc 1 7 f 

*r-7^;i^£^u n(ilXt±2O^^^i- 0 ) 0 ] ~cm$ti&2-T<y 
[»3fc^2l ^ [II] 



X 




[I] 
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*4 j .^COOR 



N..,iH 

r"cooR 2 

NH 2 



>\s&, i-y^)V^ i£L< «21@<7) , 7^-;i/&T4^$tt^Ci_ioT;v^;v* 
* C2_ioT^<>-^;i/*, C2-ioT;u^-^3fe % n Kn^v;i/C2-ioT;v^r;vai> 
Ci-ioT;W3^r'>*;i/5K— ;i/Ci_ioT;i/^r;i/^ t ^ y C2-io^^^^^ 3G± 

Ci_ioT>U3^->Ci_ioT>U4r^a£Sr^U Xf±, tK5RjBR^X»± 7 * £H^P£?p 
U Yt±, 7$7£. -SR3, -S (O) n R5, -SCHR3r4^ _ S (O) n 
CHR3r4 n -NHCHR3r4^ _ N (CHR3r4) 2> -NHCOR3, X\±~ 
OCORS^f R3syfR4 t i|^-xt±M*oT, 7X«^> Ci_ 10 T 

;v^r;i/^ i-y^-^m, l - 7 m^^u^y^^W^^fitzi-y 

Ci-ioT;i/3^ri/|fe5.rJ f h U 7^tn^f;H^f>^^f J; l9®(ftL^> 1 ~ 5fi 

Xti, ^nyyg^ 7z-;vi, Ci_io T/w*>uak Ci_ioT/i'3*~>& 
H; 7;v*n^;v^e> OSJftt* l ~ 5iotilt«? ti 

-fcfv^n [3. 1. 0] ^^r-^V-2, 6-^*>U4f^WBNW*s ^<^ISm± 

[m^ms] mfifi^: [ii] >k RH^mm^^^ m-mm2 wmv>2-t 
5y-ev^n [3. i. o] ^**y>-2, 6-v*;i/^>itf#:, -eon 

im&m*] mriB^: [ii] <k Ri25.y f R2^7X*m^T^^,if^2femo 

[3. 1. 0] ^*c*yy-2, $ -V* fr#*WLW&fc^ 
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^»*l2g2t02-r5y-e^^D [3. 1. 0] ^^-9->-2, 

[lf^6] huIB^: [II] 4\ Ri^^R 2 ^^^ X^7-;|I^ Y 
S C H R3 R 4-e^^| f ^ 2 2-7$y-l?->*n [3. 1. 0] ^ 

0 

[|*3&g7] MfB5$ [II] >K RlRUtRZ&frmm^ X#7 7|g^ Y 
* , -NHCHR3R4^ tt ^2E*02-75>'-^>^n [3. 1. 0] 

too 

m^ms] mm^ [ii] <k ri, R2^(7x^7R^-T--e^^,it^2fs 

[3. 1. 0]^^>-2, 6 
[»*3S91 T!ufS5S; [II] «f> Rl> R 2 S.^X^7fc^H^> Y^-SCHR 

3 R^&z>mmm2mm<D2-T$y-\£zs?u [3. 1. 0] ^-9-^-2, 

[If^lO] flflBS; [II] *K Rl, R2^yfx**7Kggm^ Y^-NHC 
HR3R4^ 4W ^2|Btt02-r$y-tT5/^n [3. 1. 0] ^*V>- 

[mMM 1 1 ] fflf&@ 1-10 OV>1*tL^ 1 ^tCfB^O 2-T^y-kfv^ 
n [3. 1.0] ^**yy- 2 , 6-y*^4e>BWBWW*s *©E*±JW3*i 

[0 0 0 1] 
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mmtLx&mtk2-T$;-}2i,?u [3. 1. 0] ^*-9->- 

2, 6 /i/#>a^g#K|i5't*o I(;#t<|j:, fc^M^E> ^gfcRtf*- 

^m^mm^mm 2-7^ [3. 1. 0] ^*^>-2, 
[0002] 

mzN-^^^-D-r^7^>M (NMD A) , «-T*y-3-fc Ko* 
y-5-^WvW-;K 4 -^nen-l> (AMPA) Xtf***- 

[0 0 0 3] 

«S*L* 0 :<0tt, ^-yil (mGUR2/mGluR3) 14, 

tffclfrfrU ^M^V ^7f^»l T/» (c AMP) <7>*;v* 

[0 0 0 4] 

Science, 25S, 597-603, 1992 
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J.Neurosci., 13_, 1372-1378, 1993 

Neuropharmacol. , 34, 1-26, 1995 
4] 

Trends Pharmacol. Sci., 14, 13(1993) 
[0 0 0 5] 

[&m*m&: Lx^ti-z mm] 
rnsy^jv-m. ^>^>h>nwtm, ^-*>vym, mm^K^mmm 

[0 0 0 6] 

*&W%bte2-T$y-\£ls?u [3. 1. 0] ^*-9->-2, 6->?#;V 

j / «s»frjc»»*a»j-r«fS2-T5>'-e^^n [3. 1. 0] 

[0 0 0 7] 

i>*frZ*5km&, ^[I] 
[0 0 0 8] 

[ft 3] 



X 




[I] 
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[0 0 0 9] 

[sfrK RlROfRZttB-XttllftoT, *MC*, Cno7*+A/4, 7*.=. 
> C2-ioT;v^-;v^ C2_ioT;i/^~;v^ t Kn^^;i/c 2 -ioT;v^;^ 

Ci_ioT^3^->Ci_ioTn/^r^**^U Xte, 2taf*^Xtt7y*jK^*jF 
U Yl±, 7^S, -SR3, -S (O) n R5, -SCHR3r4 > _ S (0) n 
CHR3r4 n -nHCHR3r4 a _ n ( C HR3r4) 2> -NHCOR3, Xii- 
OCOR5*^i- R3^tTR4fi|g-x»i«*oT, TkfSM^ C H0 7 

f^^m, l ~ 7ffi<^nr>JK^Mt&$:ft.fc?-:7 

Ci_io7;vn^v^^> i; y^n^;^^*, ^S^^, 1 ~ 510 
©t»Itft 7 x R5(± N C^oT;^;!^ 7^;v 

r v h y -7 )v * o ^ n,m& h & * 9 * o «tftL « i - 5 fi ^em^-esm $ *. 

/;7x^;H^U n Ji 1 Xtt 2 OSS5[*^1-o ) o ] 2-T<J 
-fcfv^n [3. 1. 0] ^*iJ->-2 f 6-^;fr/l>ajf>BMHIIM*s -e^lS^Ji 

[0 0 10] 
[0 0 11] 

Ci-io7;v*;l^fc{i, jS8Mre.*i~i 0fllt«li«, &mW^*3~~ 
1 0**-f*flHft«^ Xtti»]K^F* 3 ~ 1 0fl*-r*5Mfer>l/*^aFT**- 

^*->;i/g£, ^"7*^-;v3l, **?-;i/2k 7=*~>;i^&i*^ 

3k l->f^^n^i, l -^«f-;i/7^-;^ 2-^f-;i/7 

3 -^fJl/^f;!/!, l-xf^/nif;^ i, i-v>Wne 
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2, l, 2-y^f;^oe;vi, 1-^^ 

^y^-)VM, 2-*-5-)V^y?-)i>^ 4-^;i^>^ 
;i/£ N l-xf;i/rf;H, 2 -^^;v^;v^ i, l 
1, 2 1, 3-^>^y-f-^* % 2, 2-y^f-;W 

2, S-y^f^yf;^ 3, 3-y^f;V^f;vi, 5-^;W\* 
v;vS> 3 -J^v^?-;^ l-yntf;i/^;^ i t 4-v^;i^> 
3, ±-V**f-)\>^y^)V^ i, 2, 3-h^f;W^ i - 
^fV7'Dii>7'f;H, 4, 4-v^^;w^>^;«, 5-^;i^7°^;i^ 
4 -Ji^;V\^v;V^ N 2 -yo^^^/f;^ 2, 5 - V* v ;V» 

^ 4, 5 -SM v;l/^ 2 3 - ^^-)V^.y^-)V^ l, 2, 

2, 5-v^-f-;v^.y^;^ l - (l-^Wn^) -2 
-^f;^f;^ l, 4, 1, 2, 3, 4-t- h 

7pt?-;wo^;i/2k 6-^;w~;i/^ 5 2 ^^^y^-^ 

^ 2, 3-^j*^;i/-i- (i-^f;^DH» 7^;^ ~> ^ n tf 

2- (y^nynt» J^;t^ 3- (v^n^;v) ^>^;v^ 

LTti, «x.{f, v^nT'n y^n7f;H, v^n^>f-;v 

[0 0 12] 

C 2 -io7^-;l^f;i N l^O-fi^^^r-r^,, ^JFg^-^2 

-lom^ir&umtk, imm.^* 3 ~- 1 owr^>^^, 

— ;w^ N 4-^>f-;H > 5 -^^r-tr-;^ N 6-^7°^-;^ 7- 

l-^f;v-2-7r-^S 
^ 2 2 -7-r-;i/S, 2 -^^;v-3 2-^>x~;v 
2 2 — 2--y^u^y^--)V&tj:t^mfhfL^ 

O 



WiE# 2004-3066968 



Sfcffl. 2003-181931 



8/ 



[0 0 13] 

U flUtf^ 2-^ne-;H, 4-^y^;i^ 5-^* 

6 -A^f-;vi, 7-^-^^-;^ 8-y^>f;^ 

[0 0 14] 

y*J)V^ ^7xx;v^f;H, 2-7i-^xf^|, 2-7x-;V7 , nt:> 
& l-^f;i/-l-7i-;vxf;vi, l-^f^-2-7xxjKVfjH 

[0 0 15] 

Kn*vC2-i()T;v*;i'^£ KJu t % lfflot Kn + ^itiot 

1Sife$tt7tC2-ioT;v^;Hg*^L^ Wx.lt 3 - 1: 

-tKn^fyA+y;^ 7 - 1 Kn + yA^f;^ 8-kFn^yt^f^ 
^ 1 0 -H Kn^yfy;i/i, 2-t Kn^y yu fcf 

2, 3-7tKn^y7nif;H, 2 - 1: Kn ^ v- 3 -^;i/y*^;v* 

[0 0 16] 

C i-io T a * v # ;i/ ;v c j_ 10 T ;v * fc »± , l ~ 6 10 <7>It $1^ 

Xf^i&iMKo 7;V3^y*;v tf- x o TfH $ *t£R3ff 2& l - 1 0 m<o 

^> 7 > f;Vh^y*W-^^fjvi, 'f77 , f^y*M^f;i/i, t 
-/F^y*jV«^f;H, ^>f;vt^y*;v**-;Mf;vi, ^v;i> 
t^fy*;V,f-;^f;l/i, 2- h * jc-f-;^ 3 - (jr. ]> 

ynif;^ 4- (.x f> df->#;wi^ ;u) y^;v^ 4 - 
h^rv^;v>K~;v) ^y^-;v^ 4- (j. Y * -yjj )Vtf=-)V) -Z-*^-)V<y 
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[0 0 17] 

2-t-7h^ryxf;lxS > 2 -^>^;V*3r>'.x?-;i/^ 2 -^^--t- 
jvt^yxf^ 3 -jc h ^y7'D 4-xf^y7f;l/i, 4-^h 

* v - 3 - * f^fy 7*^;^ 4-^b^>-3-^ > t^^f 

[0 0 18] 

T ^ C 2 -ioT;i^;i^£t± N < t & 14B«97 5 y|£-efi!fe$*LfcC2-6 
T^n^yl^U Milf, 2-7 5/ xf;^ 3 -T ^ 7 M 4 

5-7^/r«, 7-7 5 7^7^;!/^ 2-7577° 
D ^*. 2, 4-y75;7'f;VMJ:W(fe>^o 
[0 0 19] 

1 ~7^0^Nn^^M^-Tgm^tL/i^-7^-;^h^ x < t *> H@c97y 

1 - 7;v^-n- 2 -^"7^;v^ 2 -7;i^o- 1 -^-77-;^ i-^n 
n-2 -7-7-^;v^ N 2-^nn-i-t7f;^ 1 -7*n^e- 2 -^7^-;^ 

2 - T'n^e- 1 -f-7^;v^l -3- K-2 -^7^;i^ 2 — 3— K— 1 
—f-y^^m, 1, 3-y7;vtD-2-t 7^;v^& t*#^f£>*L&o 

[0 0 2 0] 

^±OIR^«r*tfJ|tH0 5j|^L<li6H38F#5|, Sfc*±, itLf>0^^ 
5^v^;k f-7V-f;K ^7f7vM;K **-9-^7V>f;i/ > 
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fry ^>v^v^t^JK ^>v^yf7^;K ^> 

, en^y-^ t 0 i;5v-;K t'7^-;K y>yj^;K 7^y;;K * 
[0 0 2 1] 

^*fcti, 7 7t& ^MC^s JUfcK^ 3*3felK^ 7x-/H, Ci_i 0 

7x-^i, 3-^nD7xi;H, 4-?nD7x^i, 2-7ot7x- 

3-7ot7x-;H > 4-7*n^7x^i, 2-3-K7x-;vi, 
3-3~K7x-;H, 4-3-K7x-;vi, 2-7x-;V7x^l/S > 3- 
7x-^7xajH, 4-7x^^7x^iH, 2-^f;l/7x-^i, 3-^ 
f^7x-;vi % 4->f^7x-;^ 2-xf^7x-;l/i, 3 -xf^7 
4-xf^7xx;vi, 2- (l-7nt>) 7xx^ 3- (1 
-7*nif;v) 7x-ji/|, 4- (i-"7*ntr;w) 7x-;vi, 2-^;7ot> 
7x-iH, 3 V^nif^7jL^;vgfe % 4-^7 7at>7x^i, 2 - 
t-7*f-^7i-^S, 3-t-7f;V7xx;vi, 4-t-7f;i/7x-^S 
^ 2 - y^n7 , ntf;i/7x^;vi > 3—>^n7*ntf^7x-;i/S, 
:7*nfc?;i/-7i-;V^ 2-y?nMy;l'7x^;H, 3 - u^* y;V7x 
4-y;oA^fy;i,7ixjH, 2-^f^y7xx;H, 3 -jy^ 
^7xx;i/i, 4-^f^y7xx;vi, 2-if^y7x-;Vl, 3 _^].^ 
i/y^-fr^ 4-xfJri/7xx;^ 2- ( 1 -^D tf ;i^3r ->) 7xx;v 
2k 3- ( 1 tf iVt^ry) 4- (l-^ot^t^y) "7^ 

-;t^ 2-'f77'n^y7x^ 3-^77D^y7x- 4 - 
'f77n,f+y7x-jH, 2-y^n7fn^y7x^vS > 3-0,^0^ 
n ^~>:7i~;i^ 4-y^n7fn^fy7x-;^ 2 - n^i/;^^ 
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;l^s 4-h'j7iVtn^f;i,7x^;H > 2, 3-^7^07x^1, 2 
, 4-v7il'tD7x-;Vi 1 2, 5-v7^tD7x-^ 2, 6-^7;i/ 
^ D7l -^i> 3, 4-77;i/tn7x-jH > 3, 5-;7;^n7x^ 
^ 2, 3 -^nn7^~;v^ 2, 4 - n n 7 x-;i/&^ 2, 
DD7l ~^ 2, 6-v^nn7x^;V^ 3, 4-^DD7x-j^ 
3, 5-v^nn-7^-;i^ 2, 3-y7n^7x-;H, 2, 4-y7n^ 

2, 5-v7 , n^7x^;l,| 1 2, 6 - v 7*n^e 7 x^^S, 3, 
4-y7n^7x^;H, 3, 5-/7d^7x^^ 2, 3-y3-F7x 
" ;v *> 2, 4-y'3-K7xc;H, 2, 5-y3-K7x^;^ 2, 6- 
ya-K7x^S, 3, 4-y3-F7x^;H > 3, 5-y3-F7x^ 
2, 3-yy77 7x-;H > 2, 4-^y7y7xijH > 2, 5-yy 
T;71 -^ 2, e-yyT^x-iH, 3, 4-^y7/7x^;^ 
3, 5-^>7;7x^i, 2, 3-y7x-;V7x^i, 2, 4-y'7x 
-JV7x-iH, 2, 5-^7x-;V7x^;H, 2, 6-^7x-;i/7x^ 
^> 3, 4-;7x^;V7x-;H, 3, 5-y7x-;i/7x^;H, 2, 3- 
v>;<^;i/7;r.~;i^ 2, 4-yVf;V7x^;vl, 2, 5-y^f;i/7x^v 
2, 6-^f;V7x-;H, 3, 4-y^f;V7x^;i/l, 3, 5-^y< 
^•^ 7i -^ 2, 3-y-fvyn^7x-;H, 2, 4 -SM V 7°n tf;v 
7^~;i^ 2, 5-^V7°nif;i,7x-;H > 2, 6 -3M V7°n ^7x 
- ;l/ S> 3, 4-^V7 , nt:>7x-;l/i, 3, 5 -SM V7"nfcf;V7.x-;i/ 
3-^ (t-7*^) 7 2, 4-^ (t-7*^;l/) 7^~;v 



?> 2 
?> 2 



5-v (t-7*^;i/) 7x~;i^ 

4-v (t-7*^;U) 7^-;v: 
3 - yy^ n-^Jf v;V7 jr.;^: 

=> 3, 4-yy^nMy;i /7i - ;v - 
\ 2, 3 Ky7x^;^ 2, 



?> 3 
2 
2 



2 
3 

2 
2 
3 



6-S> (t-7*^;i/) 7^-;i/ 
5-^ (t-y^;]/) 7^-;v 



4-^f^y7x«;H > 2, 5- 
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'^K'>7z-^ 2, 6-^h^>7x^S, 3, 4-^h^v7 
3, 5-vVh^y7x-;vi, 2, 3-vHJ7JVtn^f Jl/7x 
2, 4-^f'j7;vtc^f;V7x-;vS, 2, 5-ypj7Wn^ 
^-^7^-;^ 2, 6-y^'j7Mn>f^7x_iH, 3, 4-vF'J7 
;i^^n^-f-;V7^ 3, 5-yf'j7;^n^fjV7x^;i/S, 2-^n 
n-3-7Wn7x^i > 2 uu- 4-7 frXuy 2-^n 
n-5-7)l/tn7x-jVi N 2-^nn-5-7^n7x^;H, 3-^n 
n-4-7;vtn7x-;^ 3-?on-6-7;i/to7x^H, 
d-2-7^D7x-]!/S, 4-^nn-3-7^n7x^H, 4-?n 
n-2-7^tn7x-;^ 3-^nn-2-7;^n7xciH > 3-7'n 
t-2-^DD7x^H, 4-7nt-2-^nn7x-;H > 5-7*n^- 
2-^nn7x-j^ 2-7ot-6-^nn7x^S > 4 _^ n ^_ 3 _ 
^nn7x^S, 3 -7n^- 5 -3- K7x^;^ 4-7^^-2-3- 
^ 7i - ;1/ i> 4-7*n^-3-3-K7x~JVi, 4_7n^-2-3-K7 
3-7*n^-2-3-K7x-;i/S x 2 -7DD-3-^f^7x^ 
/Hk 2-^nn-4-^f;V7x^i, 2-^nn-5-^f;V7x-;vi 
„ 2-^Dn-6-^f^7xr;^ 3-^nn-4-^f;V7x-;VS % 3 
-•7;l/^-n-5-^ Hv7x-;^ 5 -7 - 2 - J Hy7x^;H 
. 4 -7;v^-n-2 4-7;vtn-2-> h^y7x- 
2 --7;i/^-n- 3 - b V 7)V*u*?-)V7x.~)\<^ 2 -7 friru- 4 - 

V V 7)V3rXl*1-)V'7 2 --7;l/^n-5- h V 7)V*U >f;l/ 7x - 

2-7;vtn-6-bV7;Vtn^f;V7x^;H, 3 - ^i^n- 4 - 
h'J7^n^f;i/7x^i, 2, 3, 4-h'J^D7x^i > 2 , 3, 
5-h'J^nn7x^l, 2, 4, 5-pJ^nn7x^ 2, 4, 6- 
l« 1 J^nn7x^ 3, 4, 5-f^na 7 x^;H, 2, 3, 4-hU 
7*nt7x^jH, 2, 3, 5-f'J7n^7x^ 2, 4, 5-b'jyn 
■^7^-;^, 2, 4, 6-f'J7n^7x^;vi, 3, 4, 5-f'J7n^7 
2, 3, 4-HJ7;^n7xc;H, 2, 3, 5-F'j7^n7 
2, 4, 5-7^tD7x-;vS, 2, 4, 6-fV7;i/tn7x- 
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;V^ N 3, 4, 5-h'J7W7i-*at, 2, 3, 4-b'j3-K7x^;v 
2, 3, 5-b'J3-K7x-;vl, 2, 4, 5-fV3-K7x^i, 

2, 4, 6->'J3-K7x-;H, 3, 4, 5 - h 'J 3- K7x-;H, 2, 

3, 4-> 'J7x-^7x-;H, 2, 3, 5-f'j7x^;l/7x^i, 2, 

4, 5-F'J7x-;i,7x-;H, 2, 4, 6 - h 'J 7x^^7x^;H, 3, 
4, 5-f'j7xr;i,7x^i > 2, 3, 4 - > 'J^f ;V7x-;H, 2, 3 
, 5-f'J^f;V7x-;^ 2, 4, 5-f'J^fJV7xa;H > 2, 4, 6 
-f'j^f;i/7x^;H, 3, 4, 5 - F'J^f ;V7xz;v|, 2, 3, 4-h 
V 2 , 3, 5- b V J^^-7^;l/S, 2, 4, 5 - b V ^ 
?-;v-7^-;i^ 2, 4, 6 - f'Jxf ^ 7 x^;vS, 3, 4, 5->'JxfJi/ 

2, 3, 4-fMV7'nt>7xx;H, 2, 3, 
7°nvf;i,7i^;i/^ 2, 4, 5->U^y7°nt°^7x-jH > 2, 4, 6- 
HJ^yynk>7x-;H, 3, 4, 5-PJ^y7*oii>7x^vi, 2, 
3, 4-H; (t-y*^)U) y^-)V^ 2, 3, 5-f'J (t-y^)V) y ^ 
2, 4, 5-hv (t-r^;v) 7x^iH, 2, 4, 6-h; (t- 
71^^ 3, 4, (t-/f;v) 2, 3, 4 

-h'^h^ry7x^H % 2, 3, 5 - h V * h **yy 2, 4, 5 

-f'J^+y7x^i N 2, 4, 6-h'J^b^y7x-;H > 3, 4, 5 
-f'J^^>7x^i, 2, 3, 4-HJ (h'j7^tn^f;v) y^r.^ 
2, 3, 5-M; (H; 7;V*n^;i/) 2, 4, 5 - h V ( 

h'j7;^n>f;i/) 2, 4, 6 - h V (>'j7Wn^fji.) y 

3, 4, 5-M) (f'j7Wn^f;i.) 7x^;H, 4-^nn- 
2, 3-77;HD7x^;H, 5-*nn-2, 3 -*Jyjv*u y^-)V^ 
2-^nn-5, 6-y7JVtn7x-^ 4-^nn-2, 5 -v^l^u 
7i-;Vi> 4-^nn-2, 5 -WJUHru y ^=.)V^ 2-?uu- A , 6 
-y7;i/tn7x^;H, 4-^nn-2, 6-y'7J^n7x^j^ 3-^ 
nn-2, 6-77WD7xx^$, 2-?nn-3, 6-y7Wn7x^ 
2-^na-3, 4-^7A/tD7x-^S, 2-^on-4, 5-y7 
;Vtn7x-;H, 2-^nn-3, 5-y7;l'tD7xx;H, 2, 3-^* 
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nn-5, 6-^7Wn7x^ 4, 5-^no-2, 3 _^ 7;lx 4- n 
•7^-;^ 4, 6-v*nn-2, 3-^7^07x^1, 3, 5-v* 
uu-2, 4-y'7J^n7x-;H, 2, 3-^Dn-4, 6-v7Wn 
7x -^ 3, 6-v^nn-2, 4-y7Wn7x^i, 2, 3-v^ 
nn-5, 6-y^f;V7x^;H, 4, 5-^nn-2, 3-y^fJV7x 

4, 6-y^on-2, 3 - V* f^7x-^ 3> 
2, 4-yVfiV7xc;vi, 2, 3-y^nn-4, 6-^f^7x-;H 
^ 3, 6-^nn-2, 4-y7^7x^ 2, 3, 4, 5, 6 

[0 0 2 2] 
[0 0 2 3] 

^ [I] T*a$*LMbl^O^>*n [3. 1. 0] ^*^>S?thKJ*5 0(7> 
[0 0 2 4] 

^^tiv^ii, ^ [11] x-^fi^mnm^^^it^mn^ 
l^&o -r^t)-t,, ^ig^-fb^fi^o^; [ii] T^$tL^>^^^7fe^tt 

[0 0 2 5] 
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Mb 4] 




X 

J..nCOOR 1 
>"'H 
[""COOR 2 



NH 2 

[0 0 2 6] 

Zblz, & [I] 3Ui [ii] ^^v^TRl^^R2c7)-^L< «^7«J^ 

-T^y-tfv^n [3. 1. 0] ^3r+J->-2, 6 -S^^^f^ffc^ 
[0 0 2 7] 

£1% [I] *^Jft-f*fe*^R«r^-jfttfiWfl: (6) t±, TIB 

OJ:d^«afrt*£fc*»^S« (JftT©lSl65*+* X. Y. n, Rl % r2, r3 

W ( tf y > - 2 - >f ;v) # ^cdt ->;v*. r y ^ > 

p h ^ry^>y>S, V ( p b ^ - ^^-;l/S^ifcO 

r;v^;i/^ N 5, 5-^^^;v-3-^-^v- 1 -->^n^^*fe-;vS3&if(7>T 

^^7i-;v|, ^yy;i/X^7*-^S, y7x^7^7^-;H^>7 
^^^7 *7 7 * U 5 /*©«iSi^to Mli, ^RSxti^CH 

R3r4£^- 0 A 2 {ix ^R5X{^cHR3r4^^ o qj ±% ^ S R3. 5£S ( 
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O) n R5, ^SCHR3r4x^s (O) n C H r3r4^^ o ) o 
[0 0 2 8] 

Ut5] 




[0 0 2 9] 

K) 4 ^ f 'J 7^* n ^ ^ Mb#J t ®£t * i i f: J: *) , M» ( 
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[0 0 3 0] 

. -f ftMSH f R20H i 1 J: otft^tl (3) ^t^<Z.t-t) s 

(Tetrahedron Letters 2£, 1109(1985) #M) o - £ t 
{±, ^Jilf O-fffico^^v^A^-e^i), M^f»^9v>7A(II)&^<7)2flfi 
^7^AH'j7x-m7^, 2, 2' -If* ('77xaj^7-f 
/) -1, l-try?^;!/ (BINAP) &^@B^£fflv>T^S^ftTlM 
1-&££:^-e§& 0 f f7^fj7i-;i/^7 7r/A'7^A (o) 

^ % >?.i.^;i/ji--r;K 1, 2-^^ >^yx^>^^<7)x>-f^M> T-tr 
[0 0 3 1] 

i*i3 :it<£® (3) w^vtM^K m?ttfmwn\:*x< v&%Fzm^fz 

Z?*-MkfiLfc (M. Hudlicky, "Oxidations in Organic Chemistry" 
#M) ^AD-mi x^ftliti-^SharplessW^v^-^t Kn^Mt 
SJ£ (Sharpless AD) (Tetrahedron Asymmetry i, 133(1993), J. Org. Chem. 51 
, 2768(1992), J. Org. Chem. 6_L 2582 (1996) #flB) & t**m^X *J*-)l>^ t 

rn.it u it%m ( 4 ) ^<iH ? t^o c: i -e, yfffi&mm t \±, m & 

t - W7;V3-;i/^t^7;V3-^iI, ^>**f>\ h;vx.>\ 
&£?0^fbfc^?g^ th7fcKn77y v?jE.-f-;v^-7-;K l , 
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^-v*: 18/ 



[0 0 3 2] 

i®4 :<b^% (4) £#IxJ;f, ^>--t?>\ Mi^v, w^-fbTk 

fh7tFD77>, yxfjVx-riV v 1, 2-v^b^rv^^>^ 

h V V &m<D-®i&)%mtM (M. Hudlicky, "Oxidations in Organic Chemistr 
y" KT^HbU (5) JCS<it^T«§^ 0 

[0 0 3 3] 

X^5 (5) ff7HFD77>'S;if©x-7«|, 

iXit^m (6) t#<iH^I^ (J. Am. Chem. Soc. HQ, 7538(1988)# 

m o 

[0 0 3 4] 

%hKtz&J&*mfc (6) <£>|*k Rl^.^R2^7jc^M^-mT% 5£ [II] X*m 
7CJ:oOTU ft^JJfe (9) ^tf<it^i-So lot, 3t^ii 

^^^IE«*^1-^><b^^< i t^-ei&o 

[0 0 3 5] 
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lit 6] 

hV^COOR 1 hAvxCOOR 1 hY*COOR 1 

\/"'H - \7"'H *~ \/""H 

COOR 2 COOR 2 COOR 2 

(7) (8) (9) 

[0 0 3 6] 

iff 6 : R^xfRH^mM^m^^Mt^m a) <Dim&*mx.\^ ^ 

„ Vi^-;!/^-^;^, 1, 2 > ^ryx^ >^ifOX-f^Ml, N, N 

^7" h'J7A, TKMb^ HJ7A, 7jt^Hb# 
V -7A^O&«ttL*a^ >;f7Atrx ( h 'J b\ 'Jf7AV 

^V7°nn>7^\ th'J7A75K^«7U^ h'JiWr/, 
trV^>, ^^V7 , ne;vxf;v7 5> > 4- (N, N-^W<y) e*J 
5»\ 2, 6 -v- t -7*f;^°'J S>>^*T«H&&gU *'J 7 A t-7Y* 
v K^<7)^^o#^T, iE 7 X Pj7WD^^;^>i, N- 7 jc - ;u - tf 

Zv> T ;v * jwbl&T V - )V * - Mtn t BUB-t zztKX*), it 
&® (8) ^tm< ih^^o 

[0 0 3 7] 

IS7 Hkfr* (8) ^>-tf>, f;vx>, *>*n^* 

^Vfc^W&'fbfcS^M&iU v^oem^v, ^nn^A, ES^bR^^^ 

^^>^^jc-t-;v^^ N, N-y^f;P*M7^K> N-^f-;V-2 
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a. - f ;v#^t * 7t (i^iET, 7xm^ # v * a , jm.iti- f^A^ ^otkm 

lbT;v#v), Mffi»*V^A«:iro3EWBfca[ (Tetrahedron Lett. . 3183 (1975) 
#flS) , Sifi&fl;:*/ V * A (Tetrahedron Lett. 3A. 8029 (1993) #M) bEUfc 

-t&ztKXoxik&to (9) ^tsS< iH J -e^ 0 

[0 0 3 8] 

^'J#^Tc7)^m#mif^t(7)^^ (D. L. Hughes, OR, 42, 335 (1992)# 

ISO Cior, (7) £t)Mm<t&® (9) ^^K^Ht^o 

[0 0 3 9] 

t#fetLfz^4»p B m (6) t±, & [i] xtffcmm*xi*y vmm^x-b 

oT, Y^SRS, ^;S (Q) n R5, ^SCHR3r4^ ^ S (O) n C H r3r4 
•C* TiaoX®8, 9, 10, 11, 12X0*1 3 KioT, 

it&®r?$>zft&yo (i 5) xtf (i 6) tiCH^^o 

[0 0 4 01 
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[ft 7] 



X = H, F, Y = SR 3 , S(0) n R 5 , SCHR 3 R 4 , S(0) n CHR 3 R 4 




04) ( 15 ) 



[0 0 4 1] 

ins : RiTkVRZm&mfr&M-ektib&m (6) <D*m&iJM6tm 

^o^SrJB^T, (io) ^tf <rt;5s-c^ 0 

[0 0 4 2] 

1*19 (1 0) it, s<>V>, b;vx>, ^*-9->fcifc!>& 

It&m&fem. V?uux?y, ^nn,tM, Eg^b^=5r^^Nn^>^ 
^ fb7U'n77^ i?xf^x-f;K 1, 2--^ >*~>ai*>&tv> 
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[0 0 4 3] 

xsi o : AH^mm^it^^t^ (id i±, {fjiif, ^>--tf>\ h 

^^^^^Nn^>^vt^ f f7tKn77>, vi^^i-x^, i, 2 

Iftt ^ t^ffl /t-^Ki ^ ^ ;i/ 7 ^ V<OX)l>y * F^COmikKJB (M. Hud 
licky, "Oxidations in Organic Chemistry" #Bg) ^ffiv^Tlh^^ (12) ^ 

[0 0 4 41 

im i Mb-Hb (12) t tziiAH^mw^x-^^m (1 1) j±. m 

1, 2 Y*is3-9>t£i?<D3--T)^m%, T^h-hV^ 
s T-feh>\ V xjv***/ h\ n, N-^f;v*M75 h\ TlOUic: 
tt <b O?!^^ W^itS* ^ m x. if 3 - * n n 5§^i > #M^iim'fb7Xm & 

M. Hudlicky, "Oxidations in Organic Chemistry" #BS) £fflv>-Ofb£^ (1 
3) ^tm< Z t^il, 0 Al7) s 7jc^M^-T^vWl:^ (11) ti> ^ 

^ Dt3 ^> m&4k%tm%¥<D^uyy$.jfej$lL, f h7tKn77>, yxf 
i, 2 -sm >^v^^>^if«7)i-x;i/^?#^ r-t h 

$:#J&^fb#J (M. Hudlicky, "Oxidations in Organic Chemistry" #HS) £^ 

it&m (i 2) Hb^tj (i 3) <nm&mznz> z t i>vjm-?$>%> 0 

[0 0 4 5] 
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XSl 2 :<k^* (1 4) fifll&tf, ^Hf^ h/loc> % 
fbfc£^i£&. ^dd*M, K^b^J&^^Nn-rvm^ 

I> fF7tFn77^ yxf^f^K 1, 

I';>t>'Jxf;K f'J^f^7^>, h'J7*fm7>f 
>\ hV7*-^^7-f >^i»cj:4^^»>>^>^r- (Staudinger) RJ© (Bu 
11. Chem. Soc. Fr. , 815 (1985) #M) > J * $ J - )V*g(7)T )V ^ - 
)m, W?Wx--3-)l>% t*<D^XT)Um, N, N-^f^*M75 K\ Xti 

- e> rl^v«^ Wi&t£»« ^K^ta^s^A/a-*?:^ ✓ < ? v a 

i&tKy KJKc*lcft*$fL*-Hia:fta:ryK*0«5cRj6 (A. F. Abdel-Ma 
gid, "Reductions in Organic Synthesis" £ J; o T^^^co-ffr^^ (1 

5) Ci<it^l4c 
[0 0 4 6] 

IS1 3 : RlatfR2o^ft< 2: * -*#*Sf«^FJan^fc^ (15) 05$; 

COORlX^COOR2t»$*L*a»*^ttftl||*^a6 (T. W. Greene 
, P. G. M. Wuts, "Protective Groups in Organic Synthesis" #*&) 
^'fv^i^t, *M^tt^-S^^tf (16) Ci<iH J T»^ 0 
[0 0 4 7] 

m8tz£oxmhtitz*mfc (1 o) *»k rsaK^i-xigi 4, ismh 

KioT, (18) £0* (l 9) l:f<ifc^^ 

o 

[0 0 4 8] 
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[ft 8] 

X = H, F, Y = NH 2 




[0 0 4 9] 

X€l 4 (10) ^^>-tf>, Ml/.x>\ ^•frS'&^O&totefcaS 

^nn^v, ^nn*H, E^b^S: t*<D^ur>%k'&m, T Y 

fl^ h V V&kBLfcmtzztlzx *)ft&m (17) i:|<a^^ 0 
[0 0 5 0] 

JMl 5 Mk^r (1 7) 02oory'KS*Itl 2 t TO^*T-M7G-t 
£££KJ:oT:£S&im^T-&Mfc^tJ (is) ^#<ii:^T'§^ 0 
[0 0 5 1] 

Iil6: R 1 ^0 f R2(0^^< £ ^-^^fl^WO^ti (18) (Oft 
C O O R llffC O O R2TV7$ 1 3 t TO^#&^D7jc^^& 

- £ J; o X*5tmt&<®)X~$>&lt&yd (19) < £ fc flr? § ^ o 
* [I] X*«**«[^Xtt7 5r*at^ Y^NHCHR3r4 % xi±*N ( 
CR3R4) &j£*Mfr (6) i«9, TBKStDBl 7, 1 8, 1 

9, 2 0, 2 1, 2 2^2 3 1^07, ^^^ft^ (2 6) , 
(2 7) , (2 9) Xtf (3 0) ^(a^TiS. 
[0 0 5 2] 
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lit 9} 

X = H, F, Y = NHCHR 3 R 4 




(6) (20) (21) 




[0 0 5 3] 

xei 7 (6) (23) « % xei 2 tmuo^mzxTp 

ZMjKtZZbiZXvX, *rti?tijb&to (2 0) W (2 4) i:f<ii:^ 
[0 0 5 4) 

Hfrfr* (2 0) 075;i^ -^*7^iori»J:o 
T (T. W. Greene , P. G. M. Wilts. "Protective Groups in Organic Synthes 
is" #ffi) it&W (2 1) &~2g< ifc^t^o 
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[0 0 5 5] 

X«l 9 : ri^^rS^tK^™^^^,^^ (2 1) ^7fcm*^> X3g 
m (2 2) i:l<ct^is 0 

[0 0 5 6] 

XS2 0 Mfc-fr* (2 2) tt, Milf, 

£*K T^^-h';>7At^jS$^^itm:oT'fb^ (2 3) i:i<it^ 
[0 0 5 7] 

X^2 1 \ ik&® (2 4) ^IF (2 5) ^NH 2 S^R3r4cHNH^ 
£*i&7^./»£ x #1*.^ ^>-{£>, v*n^*^£ 
^^tfbfcSt^^. S>*ntM*>, ^od^m, E^^sSt^ t'O^n^ 
fh7bKD77>, v^^Wc^x^ 1, 2-^^b^vai^> 
N, N-^f;V*MTU\ N-^^;V-2-Vfn 

fcmtti- hV7A, *3*ft* y * A, F U 7 A 

^ f'M N TKBMt^ hV7A, TkBMfc* V -7 A&oMftftSSU y ^ 

•7 A if* ( h y p« f;vy y ;v) 7 $ h\ Vf-)A vM v 7 p n fc? ;V7 ^ h\ f - h y 

*-/UTS>\ 4- (N, N-^^f-;vr^y) f'J^A 2, 6-i?-t-7?- 
?v y> y *; vfottMi, *'J7A t-T-f+i/ WottltoMET * tz ti 

(2 5) (2 8) fc*<£fc#T&*o iiTZIiEim^ ffl 
x-tf^nr^II^K h~>;u*;i/**- k b'J7^n^^y7W-h, > 

y^^*^-b«-c*4 0 vc^m (2 4) (2 5) ii, mx.it. 
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^>-4f>, *s?K^**)->'%:¥<Dm\Zfcm&&M, 
N-^W;VA7^ h\ N-p<^;v- 2 -em; >>v >#<7)T^ K^, 

Bore hStcl (A. F. Abdel-Magid et al., Tetrahedron Lett., 31, 5595 (1 
990) mm) KX, MjuMftT < y<\k^£ *) ZlX^fitt&m (2 5) Rtf (2 8) 

[0 0 5 8] 

It2 2 Mb^-t? (2 5) (28) cOT^y^co^M^R 7 *-^ 

#J&$M£M,KJ& (T. W. Greene , P. G. M. Wuts, "Protective Groups in Org 
anic Synthesis" #HB) izXM&mLT 3 J at^fcJQfeU ^ft'TtL^f&HJHb'S' 
m-£1bZ>tt&m (2 6) #J:CM2 9) Ka*< £ i:**^ * 0 
[0 0 5 9] 

lH 2 3 : Rl2St0 f R 2 O^3&< fcfc — ^r* s **]R : fJan^b-&«r (2 6) ZtlF 
(2 9) O^COORlS-^COORS-e/^^tt^^^I^l 3 

ruafrfffi-tzzb'T?, it^m (2 7) (3 0) Km< 

[0 0 6 0] 

[I] *K X^TK^M^Xii^y^M^ Y^NHCOR3^)^{i, 4fc 
(2 4) if), TfS^-TX^2 4, 2 5 21 #2 6«o^ ^fPJHt^ 
-Z&ZiY&m (3 2) (3 3) ;:^<:tm^o 

[0 0 6 1] 
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lit I 0] 



X = H, F, Y = NHCOR 3 




[0 0 6 2] 

TM2 4 :4k&® (2 4) <£>3&C9T ^-fcf>, h;l/.x>\ 

^nn^^ ^ddW, B9»ftftX& 

;Vxf;V7^, 4 _ ( N> N _ 9J # + }]/7 , y ) £1;*,^ 2 , 6 -v- t - 

r^eu ^>^©tmi^Ti^ii^Ti:r, szco r5xj±5S; 

R 5 COOCOR5^*>$tL*<b^fcRjS$«i:<fc^|jj (31) fci»<£fc 

7 ^ y ^ v * ^£ t*X~$> & 0 £fcj±, R3^tJc^T- 
0*^»±, -«tt«r*^5MfcKJ6 (T. W. Greene , P. G. M. Wuts, "Protec 
tive Groups in Organic Synthesis" #Hg) i:iot, (3 1) Km< £ 

[0 0 6 3] 

x^2 5 (31) a, 1S2 2 bmwL<7)^mz.£z$my<r>mkm& 
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JEdJcT, *S&9Hfc^^**'ffr&» (3 2) ClCt^f^o 
[0 0 6 4] 

X*12 6 : Rl^O f R2^^< ^-J^lg^^ft^l (3 2) «\ 
X*l 1 3 |SM£<D#& taot^COORlMCOOR 2 OSD7X^^ T , 
^f&W-fb^-e**^!^ (3 3) Ka|E< ifcrt*-C§* 0 

^^ms^BfiL (6) X »), TifiOX*12 7, 2 8Xlf 2 9J:ioT 
> *3fc9Hfr&i» (3 5) Xtf (3 6) tj|<;W|4 0 
[0 0 6 5] 

Kb i i ] 

X = H, F, Y = OCOR 5 , R 2 = Bn 



[0 0 6 6] 

X.m2 7 : RH^mm^it^ < , R2^;y^;l^T*&Mb^ (6) c7)t}c 
^?>-tf> / > h;vx^ t*(D8tik7km&MM> ^on 

, yxfA/x- r;K 1, 2-¥* Y*i'3-?yi-£}?<7)^-7-)\'%mm, N, N 





COOH 
(35) 



COOH 
(36) 
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e>;y>, ^;w*>;>, ^v^Dtf^iwr/, 4- (n, N-^^f-;^ 

73-y) tfVv>, 2, 6 - y- t - 7f ;^''J v>f ^IMi^T* 
mmiET K T , ^ Z C O R 5^ f R 5 C 0 O C O R 5^ *? £ ti & >ffrg-2fe R 

(3 4) \zm< zttfx^&o zz-vzteMM&^&nmx-iz 

£ c 

[0 0 6 7] 

XS2 8 Mfrg-fc (3 4) $lxJ£\ ^>-t£^ F;vxv, ^^>-&^<7) 
v 9 n n ^ ? > N ^nn*M, ES^b^^ * if(D^ n >^ 

> V ^o^^**?^ >^KJ:£;**>}>:^#"- (Staudinger) ( 
Bull. Chem. Soc. Fr. , 815(1985) #M) kzXvX&hti&T $ Sfci, £<blc 

% (3 5) ^3»<ii:*»-c#« 0 (3 4) tt, Milfx^-;K 

TaMSW-fb-frW-C**^^ (3 5) -MSgNK^i^i*,, 
[0 0 6 8] 

IS 2 9 Mb-a-ti (3 5) t±> Itl3 fcHfllO^felCior, ^SPJHb-^ 
(3 6) i:f<ifc^|-5 e 
[0 0 6 9] 

*»W<fc#i»*C***y^^^«|ai# (3 8) W\ TfEOI5g3 OK 
ioT, R lR (y f R2^ 7 Jc^lIT--e ££#3&9Hfc<£-^ (3 7) £ *?S< 
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[0 0 7 0] 

s&k, ^eyx^f )vwmi*-?$>z> *&mi&® uo) its tisox@3 i 

l:i ^> R 1 RW r R 2 ****S^WO'fb#« (3 9) i *)m< ZbtfX*%2> 0 
[0 0 7 1] 

Mb i 2 ] 




(39) (40) 
[0 0 7 2] 

XS3 0 Mb^% (3 7) <D 6tiLfitm±<D% JUyF-yWrn*. —Wmttz-^v- )\< 
itEUfo (T. W. Greene , P. G. M. Wuts, "Protective Groups in Organic Syn 
thesis" #hb) KT\ x-XTMkt&ClbKXt), ^Wft&ydX&Zft&W ( 
3 8) lzm<zbiWZ& 0 
[0 0 7 3] 

x^3 1 : ri, R^TKmm^m^t^ (3 9) ^cooRi-c^stt 

ffiftraXttfiMT?, -fe^^JnTK^S/S (T. W. Greene , P. G. M 
. Wuts, "Protective Groups in Organic Synthesis" #M) lzx% frtf>Wtr^ 

tm&u *§mi*&m (40) izm<z.t&xz& 0 

[0 0 7 4] 
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%-?2>4t&%l)bte, mG 1 uR2St>'mG 1 uR 3 (D^ti^ti&Z&^Zitfcfflfe 
U TMol. Pharmacol., 53, 228-233, 1998 

mG 1 u R 2/R 3 K^^a^telc^T^* * >Sfc£|W&±C3 
«!tt£^U GTP 7 SSrfrfcJ: OSJjeLfci: $01/* 5 >BHSNfe 

GTP 7 S^tC^-r^'fb^^v^o £fct± % c AMPi^ c AMPilij^ 
? b K «£ «9 Itl/c t £ , ?)1> ? < >&<7> 7*/l/73'J ^$0^ c AM P*S9 JnPPW 

[0 0 7 5] 

ti> M£«\ 7K ?Lft> mfn-^ N • 7 ^^ h _^ > van. v;vfcfh-;w 
% ^>-h^-;p > ^U^^V^^U rr-;!/, :/n fcf V > ^ >; =r TA^A,, 

[0 0 7 6] 

^nw-ft^ti, ^tLf>^#, mmixtmmL -fit, ^icjsdt- 
. mm, $m, mmn. mmu mmu mmtm%t*<Dmnxi±wmnmm 

%) o 

[0 0 7 7] 

&%w<Dtt&mmAm%KM t-co. oi~5oom g £iBi mximm 
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O 

[0 0 7 8] 
[0 0 7 9] 

a i ) 

(1R, 2R, 3R, 5R, 6 R) - 2 -TV K- 6 - 7 u - 3 - k Kn * 
*>-fcTi/*n [3. 1. 0] ^*-9->-2, 6 -v*;^^ yxf^x^f 

(1) - 6 3 — 5 4tmft*«t)A^t^f^^>5f> i 3 7mL (Dt- Y 
7tFn77> 7 0 0mLMC, 2. 6 6M n-T^/w; A-^^-9->vf 
«2 4 5mL«:»TU H^W«#Lfe 0 iOl^t: (1R, 5R, 6 R) -6 
-"7;i/^-n- 2 -t^rV Hv^n [3. 1. 0] ^**yy- 6 -j&^tf^Bi.x?- 

^•Mr-JH 01gOfh7tKn77^34 3 *C 52t 

^■t>^^P>fiTL^o 1^^^ N-7x-;v-tr^ (h'J7;vtn^^>-^ 

;V*V>f^K) 213g©fh7i;Kn77>7 0 0mL^ > - 6 3 4 

5 'CT^DAfco RJS»««:^iat $ h K 2 . 5 l$W*#Lfco 

r;vc 200 (^Tfe^M) , £R|#IK : ^^-9->-^m^^;v= 3 0 : 1 ~ 2 
0 : 1-5 I 1) KxmmLtZo %hfLtz (1R, 5R, 6 R) -6-7)l<*v 
-2- h'J7Wn>^77N^W^ylfv^D [3. 1. 0]^^-9--2 
-^>- 6 -^l/^^^^-r^ 1 7 5g£N, N-^^fHWT? 
K8 7 5mL„ Mi^7-;P8 7 5mLCi)|U ^^V7°nif;i/xf ;V7^ 
>9 5. lmL, b'j7x-;l/*7s7r/8. 6 5 g . A 3 . 
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^^77^- (->'J*^:73^^C 2 0 0 (Sl3fe*E^I«i) , SF^vt^ 
: ^^-9->-^i^;v=3 0:i-20:i-10:i) K-CSMKU (1 R 
, 5R, 6R) -6-7Wnif^n [3. 1. 0] ^*^-2-^V-2, 
6 - s J1tJW>ytt yxf;i/x^f;U 9 2. 6 g 

1H-NMR (200MHz, CDCl 3 )^ (ppm) ; 1.31(t. J=7.0 Hz, 3H), 1.33(t, J=7.0 Hz, 3H 
), 2. 37-2. 51 (m, 1H), 2. 65-2. 81 (m, 1H), 2. 88-3. 04 (m, 1H), 3.10(dd, J=7. 5, 
2.6 Hz, 1H), 4. 12-4. 40 (m, 4H), 6. 77-6. 79 (m, 1H). 
MS(ESI)(Pos)m/z; 265 (M+Na) + 
[«]D 21 = +158.0° (CHCI3, c-1.5) 
[0 0 8 0] 

(2) 7^f-h'J;H. 7 6 L, 8 OmLtCiiLf: (1 R, 5 R, 
6R) -6-7WDtfy^n [3. 1. 0] 2 -JO- 2 , 6-^# 
/l/^OBfe yif^x7f;V9 2. 4gC50%N-^f^WJ> 

*v KtM#?£1 6 OmLSO f 4%»^^7A (VIII) 1 2 lmL^in 

miaicri^wfli^t/co ?x^t> RS^mcsfiim^ v^A&jjpx., ^ 

A^nvi>777^ (vu*r;v: 737^C 2 0 0, mmmm: 
-^x.^;v=4 : 1-1 : 1) kzrmmU (1R, 2S, 3R, 5R, 6R 
) - 6 -7;i/^-o-2, [3. 1. 0] ^**T>-2 

, 6--JiJ)V^ym yxf^f;H 5. 6 g 

!H-NMR (200MHz, CDC1 3 )^ (ppm); 1.31(t, J=7.3 Hz, 6H), 2.03-2.34(m, 3H), 2. 
40-2. 55 (m, 1H), 2.70(d, J=9.2 Hz, 1H), 4.09(s, 1H), 4. 18-4. 47 (m, 5H). 
MS(ESI)(Nega)m/z; 275 (M-H)~ 
[a] D 27 = _69.1° (CHCI3, c=1.4) 
[0 0 8 1] 

(3) tK^T> (1R, 2S, 3R, 5R, 6 R) - 6 -y)V*u- 2 , 3-^ 

ffilE#2 00 4- 3066968 
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UVU u [3. 1. 0] ^*V->-2, 6-i?%frtf>m S J^)V 

x ^^9 5. 4g^DD^>i. 2 4LitCh'Jxf;nr/l 0 6 
mL*ftl^tfl;f^Jl/3 7. 6mL!-lTL/;t, 3 O^Wffif Lfe, Rjfc 

2 EU ar^l&ft^SfaK^T*^ &3K«^*~>*AfcTi£*feL 

-feh- h>;;V6 4 OmLR^TK? 6 0mLC?|)|U; o 3 

*A 9 6. 0 gS^EM^f->>A»6 5 5mg^l]i, MSH 

(v'J*^ : 73^^>c 200. mil : ^tv-i^ 

4 : 1) KTflfHU (1R, laR, 1 bS, 4 aR, 5 aR) -1 
-7fr*u-3, 3-WVrb7liKn-2 l 4 3 A 6-^-7 
isjru-fu/i [a] lb-^*;Kf>i 5>.x?-/u,x*^>n 

0 9 g £#fc 0 

lH-NMR(200MHz,CDCl 3 )^(ppm); 1.33 (t, J=7.0 Hz, 3H) 1.34 (t, J=7.0 Hz, 3 
H) , 2. 52-2. 94 (m, 4 H) , 4. 23-4. 47 (m, 4H) , 5. 40-5. 53 (m, 1H) . 
MS (ESI) (Pos)m/z; 361 (M+Na)+ 
[«] D 28 = + i 8 .3° (CHC1 3> c =1.0) 
[0 0 8 2] 

(4) N, N-y^fWM7< Kl. 1 0 L&DvXl 1 OmLCiHL/: ( 
1R, laR, lbS, 4aR, 5 a R) - 1 3 -^Vt 

4-^t^t-3 A6-f7y^n^n;i [ a ] 
1, lb-^^r/f y 4 xf;Vx7r;H 0 9 gCT^ttHJ^AS 7. 
7 g£JP;i, 5 OTCfcT 1 4\%mWfcLtz 0 iift«r«JET«*U, #Si£&S^?- 
;U^--r;V6. 4 8 L&^tJcI 7 7mL«iL^ 2 0% (V/V) ttfl|5 

1 6mL£fl[];i, MififcT3 4^«»^tfco 
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r;vc 2 0 0, SIS^M : ^^^>-f^^^;i/= 4 : i) ctiSl, (ir 
, 2R, 3R, 5R, 6R) - 2 -TP V- 6 -7 )P*xn - 3 Kn^v-lf 
[3. 1. 0] ^*-9->-2, 6-v#;wi?>^ yxf^x^f^8 8 
. 5 g £#fc 0 

lH-NMR(200MHz,CDCl 3 )<5(ppm); 1.33(t, J=7.0 Hz, 3H), 1.38(t, J=7.0 Hz, 3H 
), 2. 18-2. 61 (m, 5H), 4. 21-4. 48 (m, 5H). 
MS (ESI) (Pos)m/z; 324 (M+Na)+ 
[a] D 22 = _ 48 .7° (CHC1 3 , c=1.0) 
[0 0 8 3] 

mmmi) 

(1R, 2R, 3S, 5R, 6R) - 2 -Tv K- 6 -7)V*u- 3 - 1 Kn^ 
vtfv^n [3. 1. 0] ^^r-9-^-2, 6-v^;^^>m V^frz-^T- )l> 

(1) M^#a^T, ^nn^^>2 0mLi:I»U (1R, 2R, 3 R, 
5R, 6R) — 2— T^K— 6 — "7;V^-n— 3 — £ Kn^vtTv^ n [3. 1. 
0] ^**yy-2, &-VU)V7$>WL ^if;Vi^f;H2 0mg}:, - 7 5 
X1KX\£V*J>4 8 M LbZ??uu*?is 0. 4mLt:^»U:>>;7;v*n^ 
*>*;v*>m&S7Kt?7 8//L£MTL£m, ***T 1 . 5\%mW;WLtZo -7 
5Vizx, WJ>2 4^ LhVtxiutty 0. 2 mL KmMLfz h V7;v* 
n^*^*;w*>^te;» 3 9^L5:iTL/:fl zftitT2 5^TO#t^ 0 

7 ^97^ (v';^^;n 7 3->^c2 0 0, mmmm: ^^-y-mst 

^)V=5 I 1) KXmmU (1R, 2R, 3R, 5R, 6R) -2-TvK 
- 6 -7;V^-n-3 - h 1; -7;v^-n^ ^ Vj^;l/^^;i/^dpvifv^n [3. 1. 
0] ^xf;Vx^f;H 6 6mg£#£ 0 

lH-NMR(200MHz,CDCl 3 )<J (ppm); 1.35(t, J=7.0 Hz, 3H), 1.38(t, J=7.0 Hz, 3H 
), 2.35-2.50(m, 2H), 2.62-2.86(m, 2H), 4.31(q, J=7.0 Hz, 2H), 4.27-4.55( 
m, 2H), 4. 94-5. 10 (m, 1H). 
MS(FAB)(Pos)m/z; 434 "(M+H) + 

tbSE# 2004-3066968 



#M2 0 0 3 - 1 8 1 9 3 1 ^--J ; 37/ 

[«] D 26 = -31.2° (CHCI3, c=0.4) 
[0 0 8 4] 

(2) N, N-^m^75K6. 9mLCii|U: (1R, 2 R, 3R 
, 5R, 6R) - 2 - 7v K- 6 -7;l^n- 3 - h V 7)V*u* ? 
)Vlr**y\£>y!7U [3. 1. 0] 6 -Vit ^>Wt Vz-^frx. 

2>7-)V7 0 lmg KMffiWtft V ^ A 6 8 8 m g > 18-^7^>- 6 428m 
g*iDx.7t^ S*£ffl*CT\ ISCtl. 5HtM^ Ii:4 5r^t3. 5 

73WC200, SRiH : ^*tv-fttxf ^= 5 : 1) KiTffiKU 
(1R, 2R, 3S, 5R, 6R) -2-7y F-6-7^tn-3-t Kn^f 
vlfv^n [3. 1. 0] ^*-*f>-2, 6-v*;UsK>m 2, 6-v.x.^;i/ 
^•r;U3 8 8mg£#7t 0 

lH-NMR(200MH Z ,CDCl 3 )5(ppm); 1.34(t, J=7.0 Hz, 3H), 1.36(t, J=7.0 Hz, 3H 
), 2.16(dd, J=2.9 Hz, 14. 9 Hz, 1H), 2.17-2.30(m, 1H), 2.44 (dd, J=3. 1, 8. 
1 Hz, 1H), 2.61(dd, J=12.3, 16.0 Hz, 1H), 2.80-2.99(m, 1H), 4.29(q, J-7. 
0 Hz, 2H), 4.34(q, J-7. 0 Hz, 2H), 4.48-4.64(m, 1H). 
MS(ESI)(Pos)m/z; 324 (M+Na) + 
[« ]D 25 = +6.4° (CHCI3, c=1.0) 

[0 0 8 5] 
(Mlfcffl 2 ) 

(1R, 2S, 3R, 5R, 6R) -2-75-7-3- (3, 
yw^7T-^) - 6 -7)V*u-}£*,?u [3. 1. 0] 
-*J%n,#>n Vxf;vx^f^ M(1R, 2 S, 3R, 5R, 6 R) - 
2-737-3- (3, 4 -*J* nn^v^;i/7 y -;v) -6-7;v*n- 
fcT^n [3. 1. 0] Mt>-2,6-^;i/r/iOM 

(1) M§ft#H5aT\ lmLCj§jSU: (1R, 2 R, 3S 

, 5R, 6R) -2-TyK-6-7^n-3-liKn^ylfy^n [3. \ 
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. 0] 6 -y*^#>Bfe y*xf^f^3 6 4mgMt°'J 

^>0. 2 1mLi:, -77°C 6 9 *C £TS>* n n * ? y l . 2mLKjgfl¥ 

Lfc > 'J 7^* □ ^ ^ 0 . 3 6mL*iTLfco -7 7°Ctc 

('>';*^:73'-)W2oo, IWS:A^t>_i^i fjl/=5 : x 

) KT»«U (1R, 2R, 3S, 5R, 6 R) -2-7yF~6-7Wn 
- 3 - h V yfrtujt ? >^;wt^;^^ry(f n [3. 1. 0] ^^y- 
2, 6-^*^sJ?>® yxf;vx^f;v4 8 7mg^#/; 0 
1 H-NMR(200MHz,CDCl 3 )^(pp m ); 1.36(t, J=7.0Hz, 3H), 1.39(t, J=7.5 Hz, 3H 
), 2. 26-2. 63 On, 3H), 2.91-3 .10 On. 1H), 4. 25-4. 45 (m, 4H), 5.57(dd, J=9.0 
. 2.9 Hz, 1H). 

MS(ESI)(Pos)m/z; 456 (M+Na) + 
[a] D 26 = _ 4L4 » ( CHCl3> c=1 A) 

[0 0 8 6] 

(2) Mlt#BjO\ ^^y-;H 8mLi:»$Ut>'J9A3 0 8mgi:, 
Mi&fc-C\ 3, 4-^nn^Vi;;v^;v^^>2. 5 9g?rini-. 5#K* 
*JET**tLfco MCv^ f i^;^^Sr y F 6 4 mL g£ 
Ct^f^;V^^yK6. 4mLi:iiL^ (1R, 2 R, 3 S, 5R, 6 
R) - 2 -TV K— 6-7)V*u- 3 - h t ; 7^tn> * >*;v*-;i,*3->- 
fcf->?n [3. 1. 0] ^3^>-2, Q-ViJ)V^yW. yxf^f;i/3 



• 2 3 gin*., 1 0 W#t/i 0 yxf ;vx-f^2 5 OmL^ii, ±|i 

, Lfe i &fcimLRv f mi±m&x~mw- l h; * a k -ck 

-r- (->y*^:73WC 2 0 0 (*D3fe*63!gii0 ,ii»:a^- 

WW-l 0 : 1-5 : 1) fcT*«U (1R, 2 S, 3R, 5R, 6R 
) - 2 -77 K- 3 - (3, 4-y^nn^yi?;^;v7 7 _ 6 _ 7;V ^- 
n-tfV^n [3. l. 0] ^*y->-2, 6-*J*fr#>m V^^^y- 
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^3. 3 5 g*#fc 0 

lH-NMR(200MH Z> CDCl 3 )5(ppm); 1.34(t, J=7.0 Hz, 3H), 1.38(t, J=7.0Hz, 3H 
), 2.20-2.49(m, 4H), 2. 99-3. 13 (m, 1H), 3.68(d, J=13.6Hz, 1H), 3.84(d, J 
=13.6 Hz, 1H), 4. 22-4. 51 (m, 4H), 7.16(dd, J=8. 1, 2.0 Hz, 1H), 7.34-7.46 
(m, 2H). 

MS(ESI)(Pos)m/z; 498 (M+Na) + 
[a ID 24 = +129.9° (CHCI3, c=0.5) 
[0 0 8 7] 

(3) fb7tFD77>100mL > RV&l OmLCill/; (l R, 2 S 
, 3R, 5R, 6R) -2-7y'F-3- (3, 4-^nn^^W7 

- 6 -^l^n-tfv^n [3. 1. 0] 2 , 6 - Viifrtf> 

W. yx-T-Ar^z.T-frZ. 3 5g(:iMf'J>f;^7-fV/fh7kKD7 
7>vt^7. 7mL^]!jnA, I&:tmHS^U: 0 yxf;^-f;V2 0 0 

mLtcT^u mnfitwfrmi- h y -7 atK^5 0 mL MiTC 1 

KTg^Lfco «*feSBl*aS0^ M&fcMflETifctlLfco »7nn*Mt 
**U v'i*^ C73^^;vC 2 0 0 (ft%»BX«) ) fcUnAfco MEETat 
Sit, Ifi-C18H^ftfL^ *7A^n7 h ^77>f - (vV : 7 

3 ^C2 0 0 (ftftttXS) > SH»I:^f>-S8x^=2 : 1) 

fc-OfSU (1R, 2S, 3R, 5R, 6 R) -2-TSS-3- (3, 4- 
^no^>y^77-^) - 6 -7)\s*u-\£*,9 n [3. 1. 0] 

[0 0 8 8] 

(4) fb7kKn77>0. 8mL, R^O. 4mLt:}S#Lfc (ir, 2 
S, 3R, 5R, 6R) -2-7^7-3 - (3, 4->7^on^7^;V7 
7 -)v) -&-7)V*u-}£i/?u [3. 1. 0] ^**y>-2, 6-^*;v# 
>fl* ^xf;vx7xf^4 lmg^Tjcm'fbVf-^ATK^P^l 2 m g £#n;U MS 
KT5. 5HH«#L;fco 1 %S«mfrMv> p H = 3 KittSLfco *3 
OmL frill*., Ifi|:tll*BiBPLfct, 4 (AG 5 0W-X 
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8 Resin (HI) ^ : 7jt N 40%f f7tKD77 >tK^W., 1 

«fci£"U (1R, 2S, 3R, 5R, 6 R) -2-7^-3- (3, 
on^>y-jUiV77^;i/) -6-"7;i^D-tfv*n [3. 1. 0] ^*-9-> 
-2,6-y*iVr/|2 5mg £»fco 
[0 0 8 9] 

mmm 3 ) 

(1R, 2S, 3R, 5R, 6R) -2-75y-3- (3, 4-^dd^> 
- 6 - 7^n - tf n [3. 1. 0] 2 , 6 

-5>*/l/#>S& yxf^riK W(1R, 2S, 3 R, 5 R, 6 R) - 
2~T^y-3- (3, 4-^Dn^>yH;i/7^;v) -6-7;v^n- 
Ifv^n [3. 1. 0] ^t>-2,6-^;^VH^ 

(1) K7^f7>f^-7-th>f^ ^nn>r/l. 4 6mLl:?liU: ( 
1R, 2S, 3R, 5R, 6R) -2-7vK-3- (3, 
;^;V7 7-;v) - 6 -7;i/^-n-e->^ n [3. 1. 0] ^*-9->-2,6- 
VHfrtf-sm. V^fr^T, f;V7 3mg}:, 3-^anj|$j|fi3 2mgS: 

im*., lWfMiWLfco 3. 5R»n«»L^ii, xaic-ci iR»nm 

: <73 7 yK 200 (ftftttaiJiO , : ^^t>-^xf^= 

4 : 1-2 I 1) fc-C»«U (1R, 2 S, 3R, 5R, 6 R) -2-TvK 
-3- (3, 4-y^no^>^;V7^-;i') - 6 -7;l/^n- tf->^ n [ 
3. 1. 0] 6— S'ar/MfS'Bfc j;xf^f ^6 3mg, X 

0*(1R, 2S, 3R, 5R, 6R) — 2— TS^K— 3 — (3, 4-^no^ 
>^;i/7t-;i/) - 6 -°7)\>Hru-\£i/>? u [3. 1. 0] ^**t>-2, 
6-i;*;i/#>U yxf^f^l 2mgi#fc 0 
[0 0 9 0] 
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(1R, 2S, 3R, 5R, 6R) -2-TvK-3- (3, 4-^nn^> 

lH-NMR(200MH Z ,CDCl 3 )<y(ppm); 1.36(t, J=7.0Hz, 3H), 1.38(t, J=7.0 Hz, 3H 
), 2.33(dd, J=14.1, 8.4 Hz, 1H), 2.43-2.61(m, 2H), 2.80-2. 97 (m, 1H), 3.1 
1-3.24 (m, 1H), 3.79(d, J=13.2Hz, 1H), 4.09(d, J=13.2 Hz, 1H), 4.25-4.4 
3(m, 4H), 7.17(dd, J=8.4, 2.2 Hz, 1H) , 7. 40-7. 50 (m, 2H). 
MS(ESI)(Pos) m/z; 514 (M+Na) + 
[a ID 28 = +36.0° (CHCI3, c=0.5) 
[0 0 9 1] 

(1R, 2S, 3R, 5R, 6R) -2-7vK-3- (3, 
^;vx;U7*-;v) - 6 -7)\>*u-\£ z/? a [3. 1. 0] 

lH-NMR(200MHz,CDCl 3 )^(ppm); 1.36(t, J=7.0 Hz, 3H), 1.39(t, J=7.0 Hz, 3H 
). 2.33-2.58(m, 3H), 2.86-3.05(m, 1H), 3.53(dd, J=11.2, 8.1Hz, 1H), 4.2 
4-4.46 (m, 6H), 7.28(dd, J=8.4, 2.2 Hz, 1H), 7. 44-7. 56 (m, 2H). 
MS(ESI) (Pos)m/z; 530 (M+Na)+ 
[«lD 29 = +7.9° (CHCI3, c=0.7) 
[0 0 9 2] 

(2) mmm2(7) (3) tmm~i>x, (ir, 2s, 3R, sr, 6r) -2 

-T^K-3- (3, A-V^uu^<yV)V7.)Vy ^ - 6 - - if 

v^n [3. 1. 0] 2 , 6 -i>#/i/jj^Sfc ^xf^f^ei 

mgJ:*K (1R, 2 S, 3 R, 5 R, 6 R) -2-7^-3- (3, 4 -V 
^nn^>^;v 7 ^-^) -6-7Wa-ify^n [3. 1. 0] 

[0 0 9 3] 

(3) nmW2<D (4) tH^CLT, (1R, 2S, 3 R, 5 R, 6 R) -2 
-T^y-3- (3, 4 -Vtuu^yzjfr^fry j _ 6 -^^^n-tf 
>-*n [3. 1. 0] ^^r-9->-2, 6-*JU)V#>m. ^xfji/xxf;V3 8 
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mgJ:«9, (1R, 2S, 3R, 5 R, 6 R) -2-7^7-3- (3, 4-v 
^do^>^^7^ -&-7)}/*U-\£i/?u [3. 1. 0] 

> - 2 , 6 - v # frtf>WL 1 7 m g *#fc 0 

[0 0 9 4] 
(Hifctfl 4 ) 

(1R, 2S, 3R, 5R, 6R) - 2 -T § S - 3 - (3, 4-^on^> 
v;V^;l/-7 - 6 - 7 /l/ * n - tr -> * n [3. 1. 0] ^^>-2,6 

-y*;^f>E M (1R, 2S, 3 R, 5R, 6R) -2-75;-3- ( 
3, 4-y^nn^>y>7;V7t-;v) - 6 - 7/u;j-n - if u [3. 1. 

01 2, 6-v*;VsK>M^^ 

H«J2<7) (3) h|WJ«lCLT. (1R, 2S, 3 R, 5 R, 6 R) -2-T 
(3, 4-^^DD^>y>^jV7t^^) -6-7J^n-tfy^ 
n [3. 1. 0] ^**y>-2, $-Vtifr&>WL vJ^;l/a:*T-;H 9 0 m 
g^£> (1R, 2S, 3R, 5R, 6R) -2-7^7-3- (3, A-Vtru 
n^v^;V7 -6-7>P^-n-ifi/^n [3. 1. 0] ^*-9->- 

2 . 6 *J^)\,3-*t-)1> 1 6 9 m g *%tz Q 

[0 0 9 5] 

(2) (1R, 2S, 3R, 5R, 6 R) -2-7^7-3- (3, A-V^u 
u^yy^^fr-? * - 6 --7)V*u-\£is? u [3. 1. 0] *>*y-> — 
2 , 6 vJC^;va.^7=-;v 108mg£60 %^ (W/V%) 1 

tbu-) m Ltzo m^~x 1 n#m«#Lfc;su 4 * y^mrnm ( 

AG 5 0W-X8 Resin (HI) , : 3 0%7f7tFn 

77>7fc?t$u 10%lfJW*»j|) CtilL, (1R, 2S, 3R, 5R 
, 6R) -2-T^y-3- (3, 4-^DD/^y'M;i/7t^Jl') -6- 
7;i/tD-by^D [3. 1. 0] AH>-2,6-^;vr/^7 6mg5: 

[0 0 9 6] 

(HJ&W5) 
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(1R, 2R, 3R, 5R, 6 R) -2, 3 -VT 3 J - 6 - 7**o - If 
n [3. 1.0] 2, 6 v^?-;Wc.*t-;k ( 

1R, 2R, 3R, 5R, 6R) -2, 3 - y'7 5 J - 6 - 7** n tf u [ 
3. 1. 0] ^**r>-2, 6 -ya/l/aK^KO-frjft 

N, N-y^f;i/*M7^K5mL«U: (1R, 2 R, 3S, 5R, 
6 R) - 2 -7-7 K— 6 -7**o- 3 - y i; ?;i^cm ? v 
-fcfv^o [3. l. 0] ^^>-2, 6-^*;l/^>m >^?-;1/^t-;v 
2 5 0mgK, 7vfttF'J>)A5 6m g ^ l?St3 0^1#U: o 
jr.^-;v^-^ ;vl 0 OmL£ i Rj5>i&jfcte2jn&, £ <7)jc- r/MSFifcfcTK 2 5mLt»4 

o (Mjmmm , n^i:^t>-ttxf-;p=io : d KTffi«u 

(1R, 2R, 3R, 5R, 6R) -2, 3 - vT^ K- 6 -7**o fcfy* n 
[3. 1. 0] ^^r>-2,6-^^)V^>m f ;xfK7f^l75mg 

1H-NMR (200MHz, CDC1 3 )^ (ppm) ; l.34(t, J=7.0 Hz, 3H), 1.40(t, J=7.0 Hz, 3H 
), 2.25-2.57(m, 4H), 3. 94-4. 04 (m, 1H), 4.24-4.45(m, 4H). 
MS(ESI)(P0S)m/z; 349 (M+Na) + 
[ a ] D 26 = +32 . r (CHCI3, c=0. 59) 
[0 0 9 7] 

ftaH5mLfc*5mL©S^fi|K»»Lfc (1R, 2R, 3 R, 5R, 6R 
) _ 2, 3 - ^ 7 y K - 6 - 7 ;i/ 1 n - tf ^ n [3. 1. 0] 
6-^7>;v^>m *Jx-*f-)Vx.*T)Vl 70mgC % 1 0 0 /o^7y^A^f2 5 
mgfcJn*., 7K**H$CT^S-e 2 4BfTO#L/c 0 •te'f 9 4 h5M> 50t 
^iteT***tt*U (1R, 2R, 3R, 5R, 6 R) -2, 3-5>T$y 
-6-7**0*5/** [3. 1. 0] ^*^-2, 6-S>*/M?>B 5>.x 
?-;Kr.j*-r;V4 2 m g *#fc 0 
[0 0 9 8] 

X1M2*> (4) kB»HLT, (1R, 2R, 3 R, 5R, 6 R) -2, 3 
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-yT^-6-7Wn^n [3. 1. 0] ^Wy- 2 , 6 

>m 6-if^f;i/4 2ragJ;l5 (1R, 2 R, 3 R, 5R, 6 R) -2 

, 3-v75y-6-7;vtntfy^n [3. l. 0 ] 2 , 6 -Vij 

[0 0 9 9] 

(H»J 6 ) 

(1R, 2R, 3R, 5R, 6 R) -2-75/-3 - (3, 
^;UT^y) -6-7^*ntf->^n [3. 1. 0] 2 , 6 

tf>Wi yxf^fiK M(1R, 2R, 3 R, 5 R, 6 R) -2-75 
y-3- (3, 4-y^nn^>y>7^;) -6-7WDi:*y^ [3. 1 

(1) ff7HKn77>7. OmL, 7mL«U; (1R, 2 
R, 3S, 5R, 6R) - 2 - 7y K- 6 - 7 - 3 - 1; Ka^y - tfy ^ 
n [3. 1. 0] ^*-9->-2, 6-y*;V^>^ yxf^f;V2 4 5m 
gl:iMhV^f;m7r//fh7tKn77>ItO. 8 9mL^inx.> 

^sn-ci 2WFwai#L/to ^-f-^-T-^i 4mL(:tttu $&m&m& 
^n7f^77^- (y'j*y;K73 7 ^c2oo m^tnmm > mmm 

m: 7nn^H-x^-;v=5 0 : 1) KTffMU (1R, 2 R, 3S, 
5R, 6R) - 2 -75 J - 6 -yj^Hru- 3 -H Kn^rv-tfv^ o [3. 1 
. 0] ^^>-2, 6— 5>;fr/M?V» yifil/x^f;V 1 6 3 m g £#7t 0 
lH-NMR(200MHz,CDCl 3 )^ (ppm); 1.32 (t, J=7.3 Hz, 6H), 2. 07-2. 23 (m, 2H), 2 
.41 (dd, J=8.1, 3.3 Hz, 1H), 2. 71-2. 91 (m, 1H), 4. 10-4. 41 (m, 5H). 
MS(ESI)(Pos) m/z; 276 (M+H) + 
[a] D 25 = +2 .8° (CHCI3, c=1.5) 
[0 10 0] 

(2) fb9KKn77V0. 8mLfc»#Lfc (1R, 2R, 3 S, 5 R, 6 
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R) -2-75y-6-7^tn-3-tKn^y-^>^n [3. 1. 0] ^ 
MKT4«FHia^L7to KJ©»**»Hli^»CT2liI»ajLfco * 

:7awc2oo (ft^nass) . an«* : ^ + ^>_ SKi ^^ = 

2 : 1) iZXmmU (1R, 2R, 3S, 5R, 6R) 
^-^r^-6-7Wn-3-K Kn*->-lf*>*n [3. 1. 0] 

lH-NMR(200MH Z ,CDCl3)«5(ppm); 1.29(t, J=7.0Hz, 3H), 1.30(t, J=7.0 Hz, 3H 
), 1.44(8, 9H), 2.20-2.48(m, 3H), 2. 77-2. 98 (m, 2H), 4.07-4. 48(m, 5H), 5. 
57 (s, 1H). 

MS (ESI) (Pos)m/z; 398 (M+Na)+ 
[«]D 22 = -14.0 (CHCI3, o0.9) 
[0 10 1] 

(3) mmm2(o (d tmmtzvx or, 2r, 3s, sr. gr) -2- 

4 ^^^-^T^ y* - 6 -7;i/;tn- 3 Kn^v-tfv^n [3 
. 1. 0] ^^-^>-2, 6 ^i^;vai^r;n. 4 7 g £ 0 
> (1R, 2R, 3S, 5R, 6R) -2-t-7*>^y*^;i/7*7- 6 
- 7;i/t D - 3 - f 'J 7 n ^ ^ y - If y ^ □ [ 3 . 1. 0 

lH-NMR(200MHz,CDCl3)«y(pp m ); 1.25-1. 41 (m, 6H), 1.44(s, 9H), 2. 13-2. 26(m, 
1H), 2. 40-2. 57 (m, 2H), 2. 97-3. 20 (m, 1H), 4. 14-4. 47 (m, 4H), 5.32(s, 1H), 
5.99(d, J=8.4 Hz, 1H). 

MS(ESI) (Nega)m/z; 506 (M-H)~ 

C«]D 28 = +79.8° (CHCI3, c=0.5) 
[0102] 

(4) N, N-^W;VA7U*16. 3mLfc»#Lfc (1R, 2 R, 3 
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S, 5R, 6R) -2-t-yf^y*;^-;V75y-6-7;vtD-3-f 
^J^D^^W^ + y-ify^D [3. 1. 0]^^y-2,6 
-*Jli)V#ym. v^f-^-x^-f ;H . 63gl:7vltfV^A313mg^ 
JDx.7t^ M^TIM, 3 S*CKX2 0nmm$^tz o 7»F'J 
•>A1 0 4mg£2inx.£gL 3 5tCtl 8 0#^m#L/io yxf;i/x-f;V5 
OmL^T^LTt^ ^«fQ^7X«^ tfco 

7A^n7^77^ - (y'J^>:73HX 2 0 0 (fQ3fti«f0 , S 
: -\^-9->'-i^m^^^=5 : 1) CTilL, (1R, 2R, 3R, 5 
R, 6R) -3-77K-2- t - 7 V % )Utf~)l<T ^ J - 6 -7 )l<j- u 
*s?u [3. 1. 0] ^*-9->-2 , 6 ^if;i/x7,f;V7 7 
5 m g *#7t 0 

lH-NMR(200MHz,CDCl 3 )^(ppm); 1.29(t, J=7.0 Hz, 3H), 1.33(t. J=7.0 Hz, 3H 
). 1.45(s, 9H), 2.21-2.56(m, 3H), 2.92(dd, J=7.7, 2.4 Hz, 1H), 3.78-3.88 
(m, 1H), 4. 17-4. 41 (m, 4H), 5.01(s, 1H). 
MS(ESI)(Pos) m/z; 423(M+Na) 
[«]D 26 = +0.79° (CHC1 3 , c-1.4) 
[0 10 3] 

(5) mmme<D (n tmmzLx or, 2r, 3r, sr, 6r) -3- 

TV K- 2 - t -7*h^y*;Kfx;V7^ J- 6 -7 )V*u ? u [3. 1. 
0] -s*^>-2, 6-v^;V^>m yxf;Vxxf;W2 5mgJ:^ (1 
R, 2R, 3R, 5R, 6R) -3-7^-2-t-7-F^ry*;Wfx^7^ 
y-6~7)l/*v]Si/?u [3. 1. 0] "\*-9->-2, 6-y*;^f>§ 5> 
i-f-;i/xj*-r;V5 5 3mg£#7t 0 

lH-NMR(200MHz,CDCl 3 )^(ppm); 1.30(t, J=7.0 Hz, 3H), 1.32(t, J=7.0 Hz, 3H 
), 1.44(s, 9H), 2.06-2.27(m, 2H), 2.40-2.55(m, 1H), 2. 61-2. 72(m, 1H), 3. 
28-3. 47 (m, 1H), 4. 17-4. 41 (m, 4H), 5.05(s, 1H). 
MS(ESI)(Pos) m/z; 397 (M+Na) + 
[« 3D 27 = -14.2° (CHCI3, c-1.4) 
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[0 10 4] 

(6) MT, ^nn^AO. 8 8 m L izM-ffl L?z ( 1 R , 2 R, 3 R, 5R 
, 6R) - 3 J - 2 - t -f\ *z/fi)Vtf-iUT < J - 6 - 7Wnk'y 
*n [3. 1. 0] 2, 6 -S>j&/l>jj?>Bfc yxf^r;H7 5 
mgl:> tf 1 ; S>>4 2 ^ L> 4 ~y ^ n vo-Jfrfu < K 1 2 3 m g 

Wik, mM*m±~TWM Ltz 0 mm** 7A^dy^77^ (-> V # : 
73-7^0 2 0 0 (fn^iMSO , ISiI:^nn^i/A-i^y-;v=i 
00 : 1^50 : l, ^t>-ftHifJi/=5 : l) K-ufiNBJU 

OR, 2R, 3R, 5R, 6 R) - 2 - t -f h * y*;v^;V7 5 / - 3 - 
(3, 4-y7nn^>y>7^y) -6-7;V*nfcrv^n [3. 1. 0] ^ 
2, 6 -v#;Vtff>^ yif;l/x7>f;V9 8mg^i/; 0 
lH-NMR(200MHz f CDCl 3 )(5(ppm); 1.23-1. 34 (m, 6H), 1.44 (3. 9H), 2.03-2.26(m, 
2H), 2.43(dd, J-13.0, 7.3 Hz, 1H), 2. 83-2. 93 (m, 1H), 3.02-3. 15 (m, 1H), 
3.71 (d, J=13.2Hz, 1H), 3.80(d, J-13.2 Hz, 1H), 4. 12-4. 39 (m, 4H), 4.82( 
s, 1 H), 7.11(dd, J=8.1, 2.0 Hz, 1H), 7. 33-7. 45(m, 2H). 
MS(ESI)(Nega)m/z; 531 (M-H)- 
[«]D 27 = -15.1° (CHCI3, c=0.5) 
[0 10 5] 

(7) tR^-T, (1R, 2R, 3R, 5R, 6 R) -2- t-7*h^>*;v^ 
;VT^y-3- (3, 4-y7nn^>^>j5y) _ 6 _ y)]/ ^ u ^ n j- 

3. 1. 0] ^*V>-2, 6-i?%;V&ym ^xf;i,xX7;V2 8mg}:, 

4 M^mt^mmm^)mwL 2 . 8 m l £tjnx.> 6 n mmw Ltz^ mmz 

"CI 8B#F4m^L7%r 0 BUS^^JOtU 3&fnii«fcSf h V * AMfCTt 

»fc£*EET8H§U OR, 2R, 3 R, 5 R, 6 R) -2-T^y-3- ( 
3, 4-^Da^;V7^) - 6 - 7/l/*n tf n [3. 1. 0] 
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(8) »S2^) (4) fcR|#MLT, (1R, 2 R, 3 R, 5R, 6 R) -2 
-T<y-3- (3, _ 6 _ yn ,# u ^ 9y9 u [ 

3. 1. 0] 6 yxf;i,xxf^2 8mg^ 

> (1R, 2R, 3R, 5R, 6 R) -2-T5y-3- (3, 
^* 7 ^) -6-7/M-ntrv*n [3. 1. 0] 2 , 6 -V* 

^>S1 7mg» 0 
[0 10 7] 

(Hifcffil 7 ) 

(1R, 2R, 3R, 5R, 6R) -2-T^y-3- [N, N- (3, 4 
*nn^>^) ^ ;l/T ^ y] -6-7**nif**n [3. 1. 0] ^-9- 
>-2,6-*J*JU#>& i;xf-;vx^^ ;K ^ (1R, 2 R, 3 R, 5R 
, 6R) -2-T^y-3- CN, N- (3, 

~6-y)l>*u\£Zs?u [3. 1. 0] ^^y- 2 , 6-*S*»tf>n 

(1) N, N-^f^HTU'l. 3 6mLKm*: (1R, 2 R, 3 
R, 5R, 6R) -2-t-7b^^A;wf^;P7^-3- (3, 4 _^ n 
^^ >>7 ^) -6-7WDIf^D [3. 1. 0] ^^^-2,6- 
VHWy* ^xf^f^i 3 6mg|C^'J^7 lmgM, 3* 

»Uo»S**5A^Dv>^77^ ('>'J*y;u:73WC 2 0 0 ( 
*n3fc*&&S) , aW**|:^-9->-ftafc^>u«5 : 2) ^T5ffS^L, (1R 
. 2R, 3R, 5R, 6R) - 2 - t -7 b *~>#;i/j}^ * y - 3 - (N, 
N- (3, ^W^y) - 6 - y)V*u if n [3 

• 1. 0] ^**yy- 2 , 6 -Vfin,#ym ^x W 12 6mg*# 



ffifE# 2004-3066968 



!&m 2003-181931 



49/ 



1H-NMR (200MHz, CDCl 3 )d (ppm) ; 1.28(t, J=7.0 Hz, 3H), 1.29(t, J=7.0 Hz, 3H 
), 1.43(s, 9H), 2.11(s, 3H), 2.16-2.58(m, 3H), 2.80-3.07(m, 2H), 3.29(d, 
J=13.6Hz, 1H), 3.78(d, J=13. 6 Hz, 1H), 4.05-4. 43 (m, 4H), 4.86(s, 1H), 
7.08 (dd, J-8.4, 1.8 Hz, 1H), 7.31-7.41(m, 2H). 
MS(ESI)(Pos)m/z; 547 (M+H) + 
[«]D 25 = -51.9° (CHC1 3 , c=0.5) 
[0 10 8] 

(2) nmmscD (7) tmm^Lx, (ir, 2r, 3r, sr, gr) -2 

-t-"/f^y*;i/^-;V7^-3- [N, N— (3, 4-y^DD^>y> 
) ^^-;i/T^y] -6-^;v^-nifv^n [3. 1. 0 ] ^^>-2,6-v 
i>xf^7;n24mgj;^ (1R, 2 R, 3 R, 5 R, 6 
R ) ~2-T^y-3 - [N, N— (3, 4-y'^nD^>y>) **f-)VT^j 
) -6-?)V*u\£z/?u [3. 1. 0] ^*4y>-2, 6-*JZ)l>tf>ffl. -J 
f;H6mg 
[0 10 9] 

(3) %mm2<D (4) iiTO^LT, (1R, 2R, 3 R, 5 R, 6 R) -2 
-T^y-3- C (3, 4-y^an^>i;;i/) -^f;i/-7< y ] _ 5 _ 7 ;l/ 
^-ntTv^n [3. 1. 0] ^*-9->-2, 6 -i^W-Kv^ V^^-frx.*?- 
;V94mgJ:l9, (1R, 2 R, 3R, 5R, 6 R) -2-7^y-3- [N, 
N- (3, 4-^nn^y^) - 6 ~y?u^u u [3 

• 1. 0] Mty-2,6-y*^^>f6 2mg*§/: 0 

[0 110] 

(mmm s ) 

(1R, 2R, 3R, 5R, 6R) -2-7*7-3- (3, 4-y^Dn^ 
W;vr^y) -6-7Wnty^n [3. 1. 0] ^**f>- 2 , 6 - V* 
)ls#>M i^xf^fJK M(1R, 2R, 3 R, 5R, 6 R) -2-T 
<S-3- (3, 4-^00^^75;) -6-7WaHy^n [3 

• 1. 0] ^**ry-2, 6 -Vj])\stf>^.<7)^j& 

(1) ^nDmo. 17mLtc^L^ (1R, 2 R, 3 R, 5R, 6 R) 
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- 3 -7 3 J - 2 - t - f \ * v# jutf—J\/7 ^-6-7 )Vir u if v ^ n [ 3 
. 1. 0] 2, 6 y'xf^TiVHmg^ fef 

t ;v>7. ^^3, 4-v^nn^vy^;w ^ n v K 1 4 m g =£riJ0x. 

o*;u-x^y-;v= 1 0 0 : 1) KTflHRU (1R, 2 R, 3 R, 5R, 
6R) -2-t-7'h^ry*;L'^-;i,7 5y-3- (3, 4-^dd^>W 
)VT<y) -&-y)V*u\£i,?u [3. 1. 0] ^*+hy-2, 6 



lH-NMR(200MH Z) CDCl 3 )^(ppm); 1.19(t, J=7.0Hz, 3H), 1.31(t, J=7.3 Hz, 3H 
), 1.41(s. 9H), 2.21-2.64(m, 3H), 2.82-2. 9 Km, 1H), 4. 07-4. 37 (m, 4H), 4. 
58 -4.75 (m, 1H), 6.20(s, 1H), 6.39-6.50(m, 1H), 7.46-7. 57 (m. 2H), 7.80-7 
.85 (m, 1H). 

MS(ESI) (Nega)m/z; 545 (M-H)~ 
[<r]D 23 - +12.1 (CDCI3, c=0.9) 
[0 111] 

(2) mmm6(o (7) tmm^ (ir, 2r, 3r, sr. sr) -2-t 

-f b^yAj^'-^7 5 y- 3 - (3, 4-y7nn/^y^^7?;) -6 
-7)\>*u\£*,9u [3. 1. 0] ^^+>>-2, 6-v^;V**>m yxfn/ 
W^107mgi») (1R, 2R, 3 R, 5 R, 6 R) -2-7S/-3- 
(3, 4-^^nn^yy^;v75y) -6-7Wnify^n [3. i. o] 

[0 112] 

(3) %mm2(D (4) (IR, 2R, 3R, 5R, 6 R) -2-T 
5^-3- (3, 4-^no^>V>f;i/7?y) - 6 - -7;v*n if n [3 
. 1. 0] ^^r-9->-2, 6-y^;l/^>^ yif^f;H8mgJ:i), 

(1R, 2R, 3R, 5R, 6 R) - 2—7^^—3— (3, 4-y7DD^> 
W;V7^y) -6-7;v^ntfv^n [3. 1. 0] ^*^>-- 2 . 6 - v# 




ttSSE^F 2004-3066968 



#M 2003-181931 
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(1R, 2R, 3R, 5R, 6 R) -2-7^-3 - (3, 

-6-7)U*U]£*,?u [3. 1. 0] ^*V>-2, 6-^* 
2 -^>^;Vje.^t-;1/ 6-xf;vx^f;K M (1R, 2R, 3 
R, 5R, 6R) -2-T5/-3 - (3, - 
6-7Hnh*y^D [3. 1. 0] 6 - V * flstf 

(1) \£*)*»3. 7mUzmmLtz (1R, 2 R, 3 R, 5 R, 6 R) -2- 
Tv K- 6 -7)V*u- 3 - t Kn^vtfv^ n [3. 1. o]^^^>-2, 
6 2-^>y>x^fJV 6-xf;ViX7^2 0 2mgi:t 
ft 3, 4-^nn^»*>f;V2 3 4mg^M > a^#H^T, M"C2 8«f 

3 wc2oo, *i»i:A*t>-iaixf^io : D izxmmu 

(1R, 2R, 3R, 5R, 6 R) -2-Tv f K-3- (3, 
V^;v**v) -6 --7;v^-n tfv^n [3. 1. 0] ^^>-2, 6-v^ 

1H-NMR (200MHz, CDC1 3 )^ (ppm) ; 1.35(t, J=7.3 Hz, 3H), 2.35-2.55(m, 3H), 2. 
77 -2. 87 (m, 1H), 4.31(q, J=7.3 Hz, 2H), 5.24-5.46 (m, 3H), 7. 28-7. 60 (m, 
6H), 7. 90-8. 20 (m, 2H). 
MS(ESI)(Pos)m/z; 558 (M+Na)+ 
[0 114] 

(2) mMM2<D (3) tmWtK, (1R, 2R, 3 R, 5 R, 6 R) -2-T 
v K — 3 - (3, 4-y^o^^;^y) - 6 -7 \£is? u [3 

• 1. 0] ^-9-V-2, 6 -ViDV^ym 2-^>-J)UJ^^^)U 6-^ 
^f;l/2 9 8mg±f)(lR ) 2R, 3 R, 5 R, 6 R) -2-TS/-3 
- (3, 4-^nn^y^;i/t^y) - & -7 A/*u\Zi,9 u [3. 1. 0 
] ^*^>-2, 6 2-^>y*x^f^ 6 -.x■?-;^.x;*7- 
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(3) x^y^-/H0mU:i»U (1R, 2R, 3R, 5 R, 6 R) - 2 - 
757-3- (3, 4-^nn^^//f^t*'» -6-7Wn^n [ 
3. 1. 0]^*9->-2, 6 -z?1j 2-^>y>x^f;V 6-v 

o.^;l/^^x;l'2 1 8mgi:, 5 Ajt&l 5 m g fcinx^fc^H^CT 

> HE7mTr 5 O^FbIWL^o -fe^-f h«rfflv*T^9^^A^3RS:iitgUU M« 
«EET*IS U #<b^H^*r- f7tFD77>2 mLfc* 1 xnUDW&ffiSttZ 
: MM LtZo - zlt<%T\ 7jc®Hfc 'Jf7Al 7.M» 1 0 m g £#D;L 3 0 t> 

Lfco zki$T\ 1 MfciMM. 0 . 5 mL£ Mx., tKX* 5 0 mL£*JK Lfc^U 
■f*>5!SM»llB (AG 5 0W-X8 Resin (Hffl) , SH»« : ^ 4 
0%fh5l:Kn75V**«, 1 0 % fcf V 5> ^?Jc^) KTifiJKU (1R, 
2R, 3R, 5R, 6R) -2-757-3- (3, 4-^nn^vy*>f^t 

-6-7^^ntf'>^D [3. 1. 0] ^^r-9-^-2, 6 - ¥ % # 
2 5 m g *'&tz 0 

[0 116] 
(H»J1 0) 

(1R, 2S, 3R, 5R, 6 R) -2-757-3- (3, 4-y^D0^7 
^;V7 7-^) -6-7Mnif^n [3. 1. 0] ^^^V- 2 , 6 - 

(1) ^>y;V7;Vn-;vo. 3 mUcjgffiS-grfc (1R, 2S, 3 R, 5R, 
6R) -2-7^7-3- (3, 4-y^Dn^7yW^7 7-;V) -6-7 
Wnif^n [3. 1. 0] ^^r-9">- 2, 6 -V7j;v^>m2 6 mg tK 
?frTx «i^^-;H 9^L«rJDx.^, 5 0X^3. 5 B#W^Lfco Jfc?^ 

> &J&^£^EET3t*§U ii*7A^07f^77^ (7 3-^5 0C1 

8 (ffiytmm) :mm&m * ~ 7o%r-feh-hu^7K*») ctiit 

x (1R, 2S, 3R, 5R, 6R) -2-757-3 - (3, 4-v^nn^ 
7y^7,;V7 7-Jl') -6-y)V^U\£'y^X3 [3. 1. 0] ^-fl" > - 2 , 6 
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[0 117] 

(mmm id 

(1R, 2S, 3R, 5R, 6R) -2-7^-3- (3, 
•^^7 7-^) -6-7Wnt'y?n [3. 1. 0]^*^>-2,6- 

Th7tFD77>3. 5mL»tf*l. 7mL^»IgLf; (i R> 
2S, 3R, 5R, 6R) S - 3- (3, 

77 - j ^ -6-7Wnk'^n [3. 1. 0] ^•9-^-2, 6-^**4? 
>^ v^^;V^^ r- ;n 50mgf:, tK^T> TK^b 'Jf7Al 7jcftl^ 1 7 m 

T-3 0mU:Ml3 0^I#L^ o £0^»ft*>r st^agMHg (AG 
5 0W-X8 Resin (HI) , M»tt I 3 0%f Fn 77 > 
10%bfy^>*»«0 CtfSL, (1R, 2S, 3R, 5R, 6R 
) - 2-T<S - 3 - (3, 4-^^nn^>^;v 77 -^) _ 6 _ :7;]/;f 
ntfi^n [3. 1. 0] ^*^>-2, 6-^#;W-K^ 

[0 118] 

&T,3*Elfc«2. 3, 4, 5, 6, 7, 8, 9, 1 0 RV* 1 1 KKltOfcfrtt 

> ^^ra#tctT#7t^%O^^J:WttT*~^*^l fcjjrfo 
[0 119] 
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[0 12 0] 

®X<D c AMP^K&trt^ (^feL^M) 

TCItM^^-h£#>fcmG 1 uR2^MCHO«*. 1 0 %Wgx* 
fsk%m^^)^vn^M^~-^)V^ [l% P roline, 5 0 units/mL pen 
icillin, 5 0^g/ml streptomycin, 2 mM L-glutamine (ffl ] £fflV>T 

1. 2 6 X 1 0 4 cells/well/0. 3 2 cm2/ 1 5 0 jx 1 <£>f!l^-e 9 6 fty'ls— Y 
KffiUL, 3 7T\ 5%C0 2 T"C2 UmmmZftotZo t(D^ L-glutamine f 
ree igjftKSf&U 4 B#Kf^^±-?t*^l^* U 150^LcOPBS ( + ) - 
IBMX (1 OmM PBS (-) , 1 mM MgC 1 2 , 1 mM C a C 1 2 , 
ImM IBMX) T«U I 0 0 juLV&tk®. (M^WkBtO. 3 nM~ 1 0 
O^M) ^^tfcPBS ( + ) -IBMX^^DDLT2 0^ > 3 7^ 5% 
C02#£TTM >^a^-y 3 y^ 0 f> 0 2/uL<7)500//M forskolin ( 
1 0 // M) »tT15m 3 7t:-e5%C02^T-r^^^^ 
-va >«r=ffv^ forskolinjjnjijtc AMPIfIi:iHf^;v^ =• >M<7)nffl%j 

&i'ttir2>®Ltkm<o%)%:*tftmLtz (3^hn-;v{i. ft^»m;&no3%# ill- 
's o (Tanabe et al, Neuron, 8, 169-179 (1992) ) G 2 0 0 /x L <D7&%*- * ^ - )U 

-2 0t:t§ffU: o ijgSL/c^T^Wi, cAMP EIA kit (7 
•vv^Att) £JEv>Tc AMPfi^^fitT^o #cAMPf^ib3>bn-;KO 
ft^^t^lv^co 1 0^M forskolinMfcc AMP^Jn^l"^ 3 O/zM^V* 

^ >wt<Dwm* 5 o %^m-rz>Wim<DWim. i c^m^ibtz Q 

[0 12 1] 

Ri^o ? R2^7K^^-e^>^>^0m^ [ii] ^wmiKtmmmz 

[0 12 2] 

(t*l£M 2 ) «^OftSfM^;V^ > - h &m*m G 1 u R 2 H O^ffl 

UT-V [3H]MGS0008^:^#:^^^^}3rl-^^: 

itmmyfr* * - y ^## m gur2 ^smc h omm*. 1 o %it^ 
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l&BJflL^^^;^y aQtf-f-^i [ 1 % proline, 5 0 units/ml peni 
cillin, 5 O^g/mL streptomycin, 2mM L-glutamine OEBfrgSijn) ] "C T-2 
2 5 77^n(;fiU 3 7t, 5%C02T-e^SHTo^ 0 uyyjv^yh 
^tltPBS (-) "C2EI^LT-t;l'^^l/-/>f--em*f!Jilt, 

i o o ox gl 1 5frmm>L^m*ft^xmm,*myi^tz 0 nbtitzttzi*, - 

8 O'CT^^LTtio fflWLt, 5 OmM Tris-HC1M« (p H7. 4) 
1SU: 0 ®t^*^yt^ff-t2 OW-ttvt'fXt, 4°C, 4 8, 0 

v-r-i xmzz 7°c, i5^>^-m 4°c, 48, ooox g , 2 

O^M«'C,^**tro^:o $ h 2 ElifrkifeifrLfc&fc: 5 0m 

M Tris-HCl (2mMMgCl 2 , pH7. 4) T^^t-fXLtil 
#£#fto S^fltfS^tUfctt, M^E5 0-2 0 0 ^g/0.5mL assay 0|gffl-eff 
ofc 0 mm&Kimmb3 nM [3H]MGS0008^^ntT, 2 5'C'C1B*|«K:'* 
i^-va >^iffo7to Brandel cell harvester £ ffl v*T 0 . 3% polyethylen 
iminelc^*^ L ^Whatman GF/C7 >r -_tKER3 lAEAi - * £ t IZ X o TBS 
£#it L/^o lilt, 7 J )V 9 - t±*?fr 5 0 mM Tris-HC1M« ( 2 mM 
MgCl 2 , pH7. 4) 3mLT'3»Lf: 0 %hfltz~7 4 -\Z 1 0 m 
L OAquasol-2£?&&Il Lt 6 Bf TOLL&g LT, Beckman LS6000ifc8^> V- 

v*y*ryzs9 -xmtm&zmfc Ltz 0 fm&mta<k\± io^m ly35474o# 

&TT?a!5£U 4MS-&»*»fe3St3Iv»fe 0 ^^J:^[3H]MGS0008^^»tc^b 
T 5 0 %?PftlIf *««ai^>«JK I C 5 oii*^*7t 0 
[0 12 3] 

[I] *K Rl^D f R2^^m*^R 3 ^7K^^T^$tL^> 

vc&m. -ftzfr%m. i $*<Di\&m 1-58 ^^k^^is^o^j^^^v^t, m 

G 1 u R2»mL I C5(j4l*»2 0 0 nM&T^»v*il§^ffi*JF Lfco 
[0 12 4] 
[l&^O^im] 
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T*y»<i^-m* ^>^yyy$mm> '*-*>v>m. mmmz^^m 
mmm, mmna., ibh^ mr*. m&mmGnmw&Mm&nmm&v^tt 
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i-yf-)]y^ l^t < {±21@<^-7i^;i/^t?gm$tL7^Ci_ior;i'^;i'S 
- C 2 -ioT;i/*--;i/^ > C 2 _ioT;i/^-;^ ^ Kn^^;i/C 2 -ioT;v^;v^ 
Ci_ioT;vn^rv'*;v^-;i/Ci_ior;v^;^ J C2_ioT;i/^;^ Xi± 

U Yli, T^y», -SR3. -S (O) n R5. -SCHR3r4 % _ S (O) n 
CHR3r4^ -NHCHRSr^ _ N (CHR3R4) ^ _ NHC0R 3 N X K- 
OCOR5^ t (g^ R3^o f R 4 ti |wi_3 l(i ^^ 0 - CN **]R^ Ci_ 10 T 
-7^-;i/^ l ~ im^^u? >m^XW^tttz^y 
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